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EDUCATION IN DENTISTRY 


By J. L. T. AppLeton,* B.S., D.D.S., Sc.D., Philadelphia, Pa. 


that the word “dentistry” as used 

here is an abstraction. Just as most 
people realize that “the Law” is what 
human beings, functioning as judges, say 
it is, so I should like today to consider 
“dentistry” as what human beings, func- 
tioning as dentists, do. In brief, I should 
like to approach our subject operation- 
ally. From time out of mind, man has 
included among his minor tribulations 
the toothache, the disfigurement and the 
inconvenience attendant upon tooth de- 
cay and the breath odors for which the 
Elizabethans, franker than modern den- 
tifrice manufacturers, had other words 
than “halitosis.” These evils were not 
matters of life or death, but none-the- 
less they were undesirable, “For there 
was never yet philosopher that could en- 
dure the toothache patiently,”? and em- 
barrassment, frustration and an inferior- 
ity complex may be more devastating to 
the personality than diphtheria or dia- 
betes. 


the first place, we should recognize 


Read at the Eighth American Scientific Con- 
gress, Washington, D. C., May 11, 1940. 

*Professor of Bacteriopathology, School of 
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To combat his dental ills and defects 
and to escape their consequences, man 
has resorted to prayer, magic, drugs and 
surgery ; and to make good loss of sub- 
stance, he has designed and executed 
artful substitutes. To be comfortable, to 
look well, to be inoffensive to others have 
been the wants which first led man to 
the care of his teeth. With the increas- 
ing complexity of social organization, it 
became economically possible for some 
members of society to give more and 
more of their time to satisfying these 
wants. This state had definitely been 
reached in this country 100 years ago. 

From the situation as outlined above, 
there gradually emerged the belief that 
the health of the mouth was not without 
influence upon the health of the body as 
a whole or upon the health of other parts 
of the body ; and this belief brought with 
it new and onerous responsibility. In the 
effort to assure the fitness of those who 
assumed this responsibility, the dental 
school has been developed and society 
has enacted the statutes which regulate 
the practice of dentistry. 

To make a long story short, while 
esthetic or cosmetic considerations and 
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the dread of pain are still powerful in- 
centives for visiting the dentist, few if 
any dentists today regard relief of pain 
and the preservation of beauty as their 
whole duty. Even though we add to 
these the objective of preventing or 
ameliorating systemic and extra-oral dis- 
ease by the prevention or control of 
intra-oral disease and by the repair of 
its ravages, we have not yet told the 
whole story. I should rather put it in a 
more positive form. The primary social 
task, peculiar to dentists and for whose 
performance dentists are uniquely re- 
sponsible, is the maintenance, restoration 
or improvement of occlusal function. 
This statement is subject to only one 
qualification. The dentist should per- 
form this task with due regard to the 
relation of occlusal function to the func- 
tions of other parts of the body and to 
the optimum functioning of the body as 
a whole. 

This interpretation of dental practice 
may or may not be acceptable. It may 
or may not withstand criticism, but, on 
this occasion, I shall take advantage of 
my privilege by assuming that it is both 
just and comprehensive. On this as- 
sumption, the questions arise as to how 
we may from the oncoming generations 
best select those who will perform these 
tasks and how we may best prepare them 
to do so. 

We have not the time to make a 
thorough analysis of the ways and means 
of selection and I shall limit myself to 
one point. The present requirement for 
admission to the dental schools of this 
country is two years of college work, in- 
cluding general, basic courses in biology, 
physics and chemistry (general and or- 
ganic). This seems to be the necessary 
minimum, and it also seems to be ade- 
quate preparation for the technical, pro- 
fessional course. While not objecting to 
the individual student’s spending three 
years in a liberal arts college or even to 
his acquiring the bachelor’s degree, I am 
opposed to requiring more than two pre- 


professional years. If he spend more 
than two years of his own volition, he 
will probably be deeply thankful ; but to 
require him to do so will result, I am 
afraid, in a psychologic orientation and 
conditioning, both unwelcome and un- 
desirable. He is indeed naive who today 
ascribes magic to the bachelor’s degree.“ 

To increase the present requirement 
would still further increase the weight of 
the economic factor in the selection of 
our students, a weighting irrelevant and 
unjust unless there be clear evidence of 
a positive correlation between the eco- 
nomic resources of the student’s family 
and his scholastic or mechanical apti- 
tude to benefit by instruction. If it is 
desirable and feasible to improve the 
quality of the students admitted for 
training in dentistry, we shall be more 
likely to succeed by discriminate selec- 
tion on the basis of the quality of their 
preprofessional performance than by in- 
creasing the quantity of credits required 
for admission. Students, alert and above 
average, even though they complete only 
two predental years, hold out, I believe, 
far brighter promise than do mediocre 
students, even though they have a de- 
gree." Mechanical aptitude tests un- 
fortunately do not seem to have yet 
reached the stage at which we can rely 
upon them to separate sharply those 
applicants for admission to dental schools 
who can and will develop the necessary 
minimum of technical skill from those 
who cannot or will not. 

Although the pattern of formal, under- 
graduate preparation for the practice of 
dentistry in this country appears to be 
fairly uniform, beneath the surface all 
is not quiet. There are those who advo- 
cate that the dental needs of the com- 
munity be met by two groups of serv- 
ices: (1) those performed by individuals 
with formal medical training, whom we 
may call stomatologists, and (2) certain 
auxiliary services performed by individ- 
uals who receive technical training alone. 
The services of this auxiliary group 
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would be based on prescription, and un- 
der the direction and supervision of the 
stomatologist. 

Medical and dental practice in this 
country affords many precedents for such 
an arrangement ; e.g., the trained nurse, 
the midwife, the pharmacist, the anes- 
thetist, the laboratory technician, the 
dental hygienist, the dental assistant, the 
lens grinder and the x-ray technician. 
This list is illustrative, not exhaustive. 
This type of service may in many re- 
spects, I believe, be safely extended, 
probably with some economic saving to 
the community ; and this extension is by 
no means inconsistent with retention of 
the present separation of dental from 
general medical education. 

There are several difficulties attending, 
or objections to, the proposal to institute 
what may be called the stomatologist- 
plus-auxiliary type of dental service. In 
the first place, this type of service has 
been tried in Austria and Italy and, in 
the eyes of most observers, proved far 
less effective than the type of service in 
vogue in this country. In England, as in 
this country, the education of dental 
students is distinct from the education cf 
medical students, and the two profes- 
sions are also separately licensed and 
organized. However, there is one differ- 
ence. The regulation of dental practice, 
including the specification of require- 
ments and the determination as to 
whether these requirements have been 
met, is in the hands of a General Medical 
Council, which is a medical and not a 
dental body. The experience gained by 
this arrangement, which in its present 
form dates back to 1921, is not encour- 
aging to those who would advocate the 
absorption of dentistry by medicine. On 
the contrary, in England, the trend is 
strongly toward a complete autonomy 
for dentistry.* 

On the theory that the proof of the 
pudding is in the eating, the case for the 
control and direction of dental services, 
within different degrees of freedom, by a 
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stomatologist type of practitioner, while 
possessing certain a priori attractions, is 
a weak one. A serious difficulty is that, 
within the present framework of medical 
education, there exists no provision for 
his training. Let us ask ourselves whether 
the oculist does his job more effectively 
and more economically than the dentist 
does his; and then only if the answer is 
an unequivocal “yes,” let us discard the 
present setup of dental education, which 
has been developing for the past cen- 
tury. 

Such interest as the physician or the 
teacher in a medical school may feel in 
dentistry is usually determined by two 
possibilities: (1) an oral infection is eti- 
ologically related to some _ extra-oral 
damage or (2) an oral lesion suggests 
the existence of a blood dyscrasia, a dia- 
betes mellitus or some similar condition. 

In other words, in the physician’s 
eyes, the horizon of dentistry is bounded 
by what he can get out of it. This is 
quite as it should be. Individuals respon- 
sible for the care of the mouth should 
have a working knowledge of the nature 
and the significance of focal infection, 
and they should also be acquainted with 
the oral manifestations of extra-oral and 
systemic disease. But the ability to meet 
satisfactorily this responsibility consti- 
tutes but a part (and not the major 
part) of the functions of the dentist. In 
respect to the problems peculiar to den- 
tistry—those of dental caries, of perio- 
dontal disease and of occlusion—the 
physician has shown so little understand- 
ing or interest that I, for one, question 
the wisdom which would turn over to 
him the responsibility of training those 
whose task it will be to do the work now 
done by the dentist. The probability of 
developing a training—balanced, sym- 
metrical and effective in terms of actual 
needs, and responsive to those needs— 
seems distinctly higher if dentistry is left 
free to look after its own interests, as it 
may do under the present system of au- 
tonomy. 
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Whether the essential features of the 
present pattern of formal undergraduate 
preparation for the practice of dentistry 
is retained or there is eventually insti- 
tuted some radical modification (such as 
stomatologist-directed service would re- 
quire), there are certain broad objec- 
tives to be kept in mind. The order in 
which I shall take them up is in no way 
to be understood as indicating their or- 
der of importance, nor have we the time 
to discuss in detail how these objectives 
may be attained. 

1. The graduate should leave school 
possessing a certain familiarity and facil- 
ity with accepted and fundamental tech- 
nics: diagnostic (including roentgeno- 
logic), operative, prosthetic, orthodontic 
and surgical. Having been born into a 
family of dentists and having taught in a 
dental school for more than a quarter of 
a century, I am going to venture a criti- 
cism, and I am aware of the rashness of 
my act. It often seems that too much 
time is spent by the student in master- 
ing a particular technic currently em- 
ployed to meet a particular situation and 
that too little time is spent on the prin- 
ciples involved. The student, I am 
afraid, often receives the impression that 
the technic is an end in itself rather than 
primarily an illustration of one way in 
which certain principles may be applied. 
I would venture to suggest that all teach- 
ers in dental schools acquaint themselves 
with views of Robert Maynard Hutch- 
ins, president of the University of Chi- 
cago, on the place of professional educa- 
tion in the university.® It would then be 
well to ask ourselves how far our ideals 
and our methods need revision in order 
to place dental education on a truly uni- 
versity level. 

After graduation, the force of circum- 
stances will compel the practitioner to 
perfect his skill in the technical aspects 
of dentistry. Consequently, when con- 
sidering the claims of competing subjects 
for more time, dental educators might 
well ask themselves if the time previously 
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allocated for practice in technics is not 
unnecessarily generous.* Little anxiety 
need be felt for the result if the under- 
graduate has been adequately grounded 
in the principles of mechanics and in the 
art of fine workmanship. 

2. The dental course should afford the 
knowledge on which to base intelligent 
judgments, and some opportunity for ex- 
ercising these judgments. The preclinical 
sciences of anatomy, histology, chemis- 
try, physiology, bacteriology and path- 
ology not only serve to furnish much of 
this knowledge but should also be de- 
signed to ground the student in the 
principles of scientific method, since these 
principles should guide him in his judg- 
ments. Although, in the long run, their 
chief value may lie in stressing the ex- 
perimental attitude,’° the preclinical 
sciences should present comprehensively 
such facts and theories as are especially 
pertinent to the intelligent practice of 
dentistry ; and this pertinency should be 
explicitly pointed out to the undergrad- 
uate by the teachers in clinical as well as 
in preclinical courses. In the clinical 
courses, he should find ample occasion to 
form judgments, and what is technically 
known as the “case system” should be 
developed and extended with this end in 
view. The student should be trained to 
think for himself, and must never be 
made to feel that he will be penalized 
for openly expressing an honest, well- 
founded opinion, contrary to our own 
teaching.”° 

3. Throughout the professional course, 
no opportunity should be missed to point 
out that prevention is an important and 
realizable ideal. I am well aware how 


*Incidentally, when dental school teachers 
are at a loss to provide the time needed for 
what might be an improvement in the cur- 
riculum, it seems strange that they never 
seriously explore the possibility of lengthening 
the academic year. Under present conditions, 
the undergraduate is educationally idle for 
one-third of the calendar year, the only ex- 
ception being some who are studying for 
reexaminations. 
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far we are from the prevention of dental 
caries and periodontal disease in any ab- 
solute sense, but to say we can do nothing 
is a form of defeatism, unjustified in 
view of what really can be done. Sole 
reliance should not be placed on a formal 
course in “preventive dentistry.” Too 
much lip-service is already paid to this 
phase of the subject. In fact, in a prop- 
erly organized curriculum, there will be 
no need for such a separate course, but 
the ideal of prevention will permeate all 
phases of clinical experience. Dentists 
have contributed largely to the popular- 
ization of periodic health examination, 
and it is unfortunate that conditions in 
the dental school clinics make it difficult 
for the undergraduate to obtain first- 
hand acquaintance with this type of 
practice organization. 

4. As early as possible in his profes- 
sional training, the student should come 
to realize that the field and problems 
peculiar to dentistry center about the 
problems of occlusion. 

5. He should also see that his work 
cannot be intelligently or effectively per- 
formed without a lively realization of the 
fact that the mouth is but part of the 
whole human economy. This will help 
him to consult the physician regarding 
cases in which the physician can help 
him or he can help the physician. But 
his responsibility involves much more: 
He should clearly understand the concept 
of organism, a unit consisting of inter- 
acting and interdependent parts, greater 
than any of its parts and greater than 
their sum. His professional activities 
should be conformable with, and should 
contribute toward, the establishment and 
maintenance of the conditions requisite 
for the optimum working of the living 
human organism. Ignorance of this con- 
cept, or failure to apply it, accounts for 
some of the saddest mistakes of which 
dentistry has been guilty. As one instance 
may be cited the capping of teeth with 
gold crowns without regard to the con- 
dition of the pulps, root-ends, support- 
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ing structures or general condition of the 
patient. Such teeth became the “gilded 
sepulchres” so justly indicted a genera- 
tion ago by William Hunter.” 

6. The dentist should look at the prob- 
lem of practice as problems in function, 
and not from the static standpoint of 
classical, postmortem anatomy. Take 
such a simple case as restoring lost tooth 
substance by a filling: To be guided, 
while modeling the amalgam or the wax 
pattern, by some ideal anatomic form 
would be inviting trouble. It would be 
obeying the letter of the law while ig- 
noring its spirit. What should determine 
the form of the restoration is the func- 
tional need of the particular case. 
“‘Muscle-trimmed” impressions and the 
obsolescence of “retaining” appliances 
in orthodontia are further expressions of 
the influence of the functional approach. 
These are merely illustrations of an ele- 
mentary principle which should enter 
into the planning and the execution of 
all that the dentist does. The more ef- 
fectively this physiologic approach is de- 
veloped in the mind and in the practice 
of the student, the more strongly will he 
recognize the ultimate importance of pre- 
vention, since the goal of prevention is 
the maintenance of optimum function. 

7. We should see to it that the pro- 
fessional course is consciously regarded 
by the student as essentially and even 
primarily a preparation which will 
enable him to grow throughout his pro- 
fessional life, to keep step with his pro- 
fession and, in some instances, to lead it. 
Besides the methodologic function and 
factual content of a course (alluded to 
in paragraph 2, above), it should, as far 
as possible, furnish the undergraduate 
with a set of coordinates or a frame of 
reference within which he can fit such 
“new” facts, theories and technics as will 
later come to his attention as a practi- 
tioner. After graduation, both he and 
his profession will grow. With the pass- 
ing years, the tendency will be for his 
own growth-rate to slow down, while it 
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seems probable that the growth-rate of 
his profession will accelerate. To avoid 
falling behind will require conscious and 
continuing effort. It would be deadly if 
we, his teachers, encouraged him to be- 
lieve that we know all there is to know; 
that there is no doubt, that all is finished. 
Almost better would it be if he felt that 
we knew nothing and that he had better 
get busy himself. “The stimulation of 
the student’s will-to-learn” should be 
one of our chief purposes. He should 
leave us with intellectual curiosity 
whetted ; to welcome the new, to prove 
all things and to hold fast that which 
is good. 

8. During his undergraduate days, he 
should develop a professional attitude. 
Something more is meant than what is 
equivalent in dentistry to the “bedside 
manner,” valuable and estimable as that 
may be. To look upon the patient as a 
guinea-pig whose personal interests are 
secondary to the need of the student to 
gain experience has disadvantages quite 
apart from humanitarian considerations. 
Is not there danger that such an attitude 
in the undergraduate may develop into 
the attitude of the practitioner who looks 
upon his patient as a “case” or a “meal 
ticket”? The dentist should be able to 
put himself in the patient’s place, should 
be able to recreate the patient’s state of 
mind. The old injunction “Do as you 
would be done by” still holds good.’? 
Perhaps the most distinctive character- 
istic of a professional man is that he has 
greater interest in his job than in what 
he is to be paid for doing it. 

g. Finally, the dental curriculum 
should not overlook the importance of 
social orientation. The graduate should 
have a clear understanding of the réle 
of dentistry in its relation to other health 
services and to human activities in gen- 


THE JOURNAL OF THE AMERICAN DENTAL ASSOCIATION 


eral. According to present prospects, the 
value and need of this understanding 
will increase rapidly in the years immedi- 
ately ahead of us. 

Most of these objectives will not and 
cannot be attained by adding courses to 
the dental curriculum. They cannot be 
expressed in terms of semester-hours or 
semester-credits. Their attainment re- 
quires participation in varying degrees 
of all the departments of a school. They 
involve such subtle and intangible things 
as the attitude, sense of values, motives 
and personality of the individual teacher 
and of the group of teachers, collec- 
tively. 
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PARTIAL PULPECTOMY: A TREATMENT FOR 
VITAL EXPOSED PULPS IN YOUNG 
PERMANENT TEETH 


By Kenneth A. Easticx, A.M., D.D.S.; Henry M. D.D.S., and 
Mary C. Crow ey, M.S.P.H, Ann Arbor, Mich. 


N ever-growing accumulation of lit- 
erature attests the success of con- 
servative treatment of young per- 

manent teeth in which the pulps are 
exposed, but still vital. Their treatment 
by partial pulpectomy—the removal of 
the coronal portion of the anesthetized 
pulp and the protection of the remain- 
ing root canal stumps by a bland pulp 
paste—requires more research, however, 
to assure the elimination of infection 
and the maintenance of pulp vitality and 
to exclude empiricism from the diagnosis 
of existing conditions. This paper at- 
tempts to review some of the develop- 
ments of technical procedures involved 
in this operation and to report some 
recent data on vitality and bacteriologic 
tests of treated teeth in recalled patients. 


HISTORICAL REVIEW OF PARTIAL 
PULPECTOMY TECHNICS 


Davis (1921) was perhaps one of the 
first operators to call attention to the 
possibility that a large number of unin- 


tentional partial pulpectomies which 
have been performed have been followed 
by the deposition of a secondary ce- 
mentum in the apices of the treated 
teeth. Hess? and his group at the Uni- 
versity of Zurich submitted evidence 
(1925) that the treatment of pulp stumps 
by Gysi’s trio paste (17 per cent para- 
formaldehyde), following a partial pul- 


Read before the Section on Children’s Den- 
tistry and Oral Hygiene at the Eighty-Second 
Annual Meeting of the American Dental Asso- 
ciation, Cleveland, Ohio, September 11, 1940 


Jour. A.D.A., Vol. 28, March 1941 


pectomy, resulted in the deposition of 
secondary dentin in the apices of the 
roots. Hess has reported that bacterio- 
logic cultures were negative for sixty- 
two treated pulp stumps over periods of 
one to six years. He sealed in an arsenic 
preparation to desensitize the coronal 
portion of the pulp previous to the pul- 
pectomy. Miiller,* using the same tech- 
nic as Hess, noted a similar deposition 
of secondary dentin and reported in 
1929 completely negative bacteriologic 
reactions for a period of one to fourteen 
years. Bossard* (1929), Berman® (1929) 
and Levine® (1935) reported clinically 
successful results from the use of the 
Hess technic. 

Aisenberg’ (1933), Ganzberg® (1935), 
and Novikoff® (1935) reported the for- 
mation of secondary dentin following 
a partial pulpectomy of the anesthetized 
pulp. None of these operators utilized 
paraformaldehyde in the pulp paste 
which they selected. 

A number of other reports, however, 
have been published describing the use 
of paraformaldehyde in small amounts 
in pulp treatment, particularly as an 
agent incorporated in the pulp chamber 
paste. Orban’® reported experimental 
observations of the effect of paraformal- 
dehyde on the pulp tissue of teeth in 
1933 and 1934, and Friedman” reported 
his results, in 1934. The results of both 
workers seemed to indicate that the 
slight irritation caused by small per- 
centages of paraformaldehyde adjacent 
to pulp tissue results in a metaplasia of 
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the tissue and secondary calcification. 
McCall’? reported in 1937 the clinical 
use of a pulp paste consisting of eugenol 
mixed with zinc oxide in which 1 per 
cent of paraformaldehyde had been in- 
corporated. Seyler** (1939) reported the 
use of a paste containing 33 per cent of 
paraformaldehyde as a desensitizer for 
from ten days to two weeks previous to 
partial pulpectomy in young permanent 
molars. 

The March 1935 issue of Oral Health 
reported the work of Gottlieb, Orban 
and Stein in Vienna™ in which acci- 
dentally exposed vital pulps were treated 
with dentin dust. Completion of cal- 
cification of the root ends followed in 
treated teeth. 


| 


Fig. 1.—Partial pulpectomy in upper left 
first molar of 11-year-old girl; using pulp paste 
of root sealer and glycerin-iodine. Three times 
during the five-year period that it was studied 
roentgenographically, this tooth was opened 
and tested for vitality. It remained comfort- 
able and vital during the five-year period. 
The roentgenograms were taken January 5, 
1931; August 28, 1933; February 1, 1935, 
and April 27, 1936. 


Teuscher and Zander™® (1938) and 
Zander*® (1939) reported histologic stud- 
ies of partial pulpectomies in which 
“calyxyl” (a German preparation con- 
taining 99 per cent calcium hydroxide) 
was used as a pulp-chamber paste. The 
rapid formation of bridges of secondary 
dentin was reported. Restarski’’ (1940) 
reported the same results with calcium 
hydroxide, but less satisfactory results 
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when zinc oxide and eugenol or den- 
tinoid and eugenol were used. 

At the 1940 Midwinter Clinic Meeting 
of the Chicago Dental Society, E. B. 
Stoughton, of Ohio, IIl., suggested the 
use of a pulp capping paste which would 
do away with the necessity of a partial 
pulpectomy. The liquid for this paste 
consists of two parts of Canada balsam 
and one part of eugenol in which 5 per 
cent of silver nitrate crystals have been 
spatulated. The powder that is used 
with the liquid is pure zinc oxide. 


TECHNICAL PROCEDURES OF PRESENT 
INVESTIGATION 


Since 1931, partial pulpectomy has 
been the accepted treatment for vital 


Fig. 2.—Lower left first molar of 12-year- 
old girl on which partial pulpectomy was per- 
formed, with root sealer and glycerin-iodine 
as pulp paste. This tooth was utilized imme- 
diately as an abutment to assist in the forward 
movement of the first bicuspid. It has re- 
mained comfortable for over seven years. The 
roentgenograms were taken March 7, 1933; 
April 5, 1933; March 9, 1934, and January 
8, 1935. 


exposed pulps in children’s permanent 
teeth in the children’s clinic of the 
School of Dentistry at the University 
of Michigan. Figures 1, 2, 3, 4 and 5 
show some long-time roentgenographic 
check-ups of treated teeth. The technic 
used in these teeth was as follows: 1. 
The leathery dentin was removed and as 
soon as exposure of the pulp was assured, 
a preoperative sedative was sealed in 
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and was left for a short time under zinc 
phosphate cement. 2. Local anesthesia 
was supplemented by parodontal infiltra- 
tion, mesially and distally in the tooth 
socket: 3. A rubber dam was placed, 
isolating but one tooth if the first per- 
manent molar was the one involved. 
4. With a standardized technic and em- 
ploying nothing but sterile instruments 
and supplies to insure asepsis, the pulp 
chamber was opened wide. 5. If sensa- 
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drop of glycerin-iodinet was mixed to a 
“whipped-cream” consistency. 9. A piece 
of baseplate gutta-percha the size of the 
pulp-chamber floor was softened on an 
instrument in a flame and used to carry 
the paste gently over the ends of the 
amputated pulp stumps in the canals, 
then burnished to place with the hot 
instrument. 10. A cement base was 
placed and a metallic filling inserted at 
once. 


Fig. 3.—Partial pulpectomy performed on upper left first molar of 11-year-old boy,- with 
pulp paste of root sealer and glycerin-iodine. The tooth remained comfortable for a period of 
three years, during which it was studied roentgenographically. The roentgenograms were taken 
April 22, 1932; May 18, 1932; February 14, 1933; March 7, 1934, and February 18, 1935. 


tion persisted in spite of the previous 
sedative treatment and parodontal infil- 
tration, an injection of a few drops of 
procaine solution was made directly into 
the pulp chamber. 6. A large round bur 
was used to amputate the pulp at the 
level of the pulp chamber floor and a 
small round bur was used to enter the 
opening to each canal. 7. Hemorrhage 
was controlled by cautery with a red-hot 
instrument and the pulp chamber was 
carefully cleansed with hydrogen perox- 
ide and sterile water. 8. A paste consist- 
ing of one capsule of root sealer powder 
(U. G. Rickert’s formula*) and one 


Per cent 
24.74 
34.00 
10.55 
30.72 


*Root sealer powder: 
Finely divided silver 
Zinc oxide 
Thymol iodide 
Oleoresins 

7Glycerin-iodine liquid: 
Glycerin I ounce 
Iodin crystals 8 grains 

Heat for several hours over warm water 


Fig. 4.—Partial pulpectomy performed on 
lower left first molar of 9-year-old boy, with 
root sealer and glycerin-iodine as pulp paste. 
This tooth remained comfortable for the four- 
year period during which it was studied roent- 
genographically. The roentgenograms were 
taken April 30, 1931; March 6, 1933; March 
6, 1934, and February 18, 1935. 


The patient whose molar is depicted 
roentgenographically in Figure 1 was 
recalled at approximately two-year inter- 
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vals, the filling, cement, gutta-percha 
and paste being removed, and the vitality 
of the three root-canal stumps tested 
with a small root-canal file. At each of 
three recalls, all pulp stumps showed a 
vital reaction and the canal openings 
showed progressively more constriction, 
apparently from secondary calcification. 

For the past two years, the clinical 
procedure has not included cautery of 
the pulp stumps. Hemorrhage has been 
controlled by the use of sterile cotton 
pellets dipped in 1:1,000 epinephrine 
hydrochloride or 1 per cent neo-syne- 
phrine hydrochloride solution. 
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pectomies, calcium hydroxide was used 
after mixing to a stiff paste with distilled 
water. 

A lower first molar in a 23-year-old 
patient was studied during the past 
year. According to information supplied 
by the patient, the pulp in this tooth 
had been treated by a “mummifying” 
paste two years previously. A roentgen- 
ogram was taken and two cultures, a 
week apart, were secured from the root 
canals. The cultures were negative, and 
the roentgenogram showed densely cal- 
cified bone around each root-end. The 
paste was probably Gysi’s trio paste. 


Fig. 5.—Partial pulpectomy performed on fractured upper right central incisor of g-year-old 
boy, with root sealer and glycerin-iodine as pulp paste. In the nine-month period which ensued, 
the root-end calcification closed almost to the apex. The roentgenograms were taken February 
9, 1937; February 9, 1937; March 27, 1937; June 12, 1937; September 15, 1937, and Novem- 


ber 6, 1937. 


Some further changes in technic have 
been instituted during the past two 
years to determine the pulp reaction 
to different pulp-chamber pastes and 
whether vitality was maintained and 
there was freedom from bacteria. In 
one group of treated teeth, the pulp- 
chamber paste was varied by the addi- 
tion of 1 per cent of paraformaldehyde.* 
In a more recent group of partial pul- 


In the present survey, ten cases of 
partial pulpectomy were selected from 
the clinic files and the patients recalled 
for rechecking. All precautions for com- 


*Formula for the modified root sealer 

powder: Gm. 
Zinc oxide 74 
Thymol iodide 15 
Powdered rosin 10 
Paraformaldehyde I 
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plete asepsis were employed throughout 
these recheck operations. In each case, 
the tooth was isolated with a rubber 
dam, the entire surface of the tooth 
and surrounding dam were sterilized 
with tincture of iodine and the iodine 
was washed off with alcohol. In the 
maintenance of asepsis, rubber gloves 
were worn, and the instruments, includ- 
ing the contra-angle and outer sleeve of 
the handpiece, were autoclaved in an 
enamel pan with a close-fitting cover. 
These instruments were removed with 
rubber gloves and placed in a folded 
sterile towel on the bracket table to 


prevent contamination from the air. 
After use, each instrument was returned 
to a fold in the sterile towel. Cotton, 


Fig. 6.—Partial pulpectomy on upper right 
first molar of 12-year-old boy, using pulp paste 
in which 1 per cent paraformaldehyde had 
been incorporated. Ten months after the 
operation was completed, the orifices of the 
root canals could not be penetrated by a 
fine root-canal file. Bacteriologic cultures at 
the orifices were negative. The roentgeno- 
grams were taken February 14, 1939; October 
14, 1939; October 14, 1939, and August 8, 
1940. 


paper points and burs were sterilized by 
dry heat at 160°C. (320°F.) for one 
hour in a root-canal case with a close- 
fitting cover. A capable assistant was 
employed to open drug bottles, tighten 
the chuck-screw on the handpiece, open 
the instrument pan, tray or package of 
sterile towels and manage the culture 


tubes. 
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In the ten teeth that have been re- 
examined, an average of one year has 
elapsed since partial pulpectomy was per- 
formed. In all cases, a roentgenogram 
was taken at each examination, the his- 
tory since the operation was recorded 
as completely as possible, the filling and 
pulp chamber paste were removed, the 
reaction of the pulp stumps and the 
condition of the lumen of the reot 
canals were noted and bacteriologic cul- 
tures were secured. The pulp chambers 
were refilled with the paste used orig- 
inally. 


Fig. 7.—Partial pulpectomy on lower right 
second molar of 14-year-old boy, using root 
sealer and glycerin-iodine for pulp paste. 
Roentgenographic examination, nine months 
later, showed considerable calcification of the 
lumen of the distal canal. Bacteriologic cul- 
tures were negative. The roentgenograms 
were taken January 9, 1939, and October 30, 


1939. 


Fig. 8.—Partial pulpectomy performed simi- 
larly on lower left first molar of patient 
referred to in Figure 6. One per cent para- 
formaldehyde was added to the pulp paste. 
Bacteriologic cultures were negative when the 
patient was recalled. Roentgenographically, 
the mesial canals showed calcification in ten 
months. The roentgenograms were taken De- 
cember 6, 1938, and October 30, 1939. 


RESULTS 


Because of the few cases studied in 
the recent investigation, this report can 
be considered as only preliminary in 
nature. The results of the incorporation 
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of 1 per cent paraformaldehyde were 
interesting. Its incorporation, as Orban”® 
and others had reported, appeared to 
promote calcification in the root canals. 
In eight of the ten teeth the vitality of 
which was being tested with an explorer 
or fine root-canal file, the orifices of the 
root canals were found to be distinctly 
smaller than normal. The sound and 
feeling transmitted by the instruments 
suggested the presence of calcified mate- 
rial. In one tooth, the canals could not 
be penetrated by the small file. (Fig. 6.) In 
three teeth, there was roentgenographic 
evidence of a narrowing of the lumen of 
the canals just beneath the fillings. (Figs. 
6, 7 and 8.) All of the successfully treated 
teeth showed closure of the apices of the 
roots or a diminution in their size. In 
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Then the pulp chamber was swabbed 
out with a cotton pellet which had 
touched a sterile physiologic saline solu- 
tion and both the points and the swab 
were introduced into a medium consist- 
ing of glucose and brain-heart-agar, en- 
riched with ascitic fluid, and were in- 
cubated for forty-eight hours. Two of 
the teeth gave a positive bacteriologic 
reaction, eight a negative. The orifices 
of the root canals of the two infected 
teeth appeared to have added no cal- 
cific material and it was easy to pene- 
trate the canals with an instrument. 

The vitality of the root-canal stumps, 
as has been stated previously, was tested 
in each tooth by sharp, fine instruments. 
Again two teeth showed no vitality, while 
eight had a vital reaction. Sensation in 


Fig. 9.—Lower right first molar ef 9-year-old-boy from which pulp had been completely 
removed. The canals were filled with root sealer and guttapercha points. The patent foramina 
of the roots showed progressive calcification after this operation. The roentgenograms were 
taken July 23, 1934; August 8, 1934; January 26, 1935; November 28, 1936, and April 


24, 1937- 


one central incisor (Fig. 5), there was 
complete calcification of a wide-open 
apex in nine months, while, in one molar 
(Fig. 9), calcification of the root-end 
was completed even after complete re- 
moval of the pulp and insertion of a 
root-canal filling. 

The results of the bacteriologic exam- 
ination, the cultures being taken in dupli- 
cate, showed complete correlation with 
the clinical and roentgenographic find- 
ings. First, paper points were used to 
secure cultures, an attempt being made 
to penetrate the orifice of each canal. 


the vital teeth seemed to be obtainable 
only in a small central area of the canals, 
as if calcific material had been built 
over the wound from the periphery. 
One of the failures (Fig. 10) gave 
slight evidence of a periapical disturb- 
ance in the roentgenogram. The orifices 
of the root canals were easily located 
with a root-canal file and the canals 
could be penetrated one-half to two- 
thirds of their length before any sensa- 
tion was elicited. The bacteriologic cul- 
tures showed a growth of Streptococcus 
viridans and an anhemolytic streptococ- 


Re te 
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cus. The only discomfort reported by 
the patient consisted of an ache of about 
one-half hour’s duration one week previ- 
ous to the rechecking operation. 

In the other failure (Fig. 11), the pa- 
tient had complained of a gradually de- 
veloping sensitivity to biting pressure 
which had been observed for a short 
time previous to his recall. In this case, 
the roentgenographic findings appeared 
to be negative, although an extremely 
long lingual root and a low palatal 
vault made it difficult to secure a readily 
interpreted roentgenogram. On removal 
of the filling and pulp chamber paste, no 
sensation was encountered in the lingual 
canal until half of its length had been 
penetrated. The tissue in the two buccal 
canals was sensitive at the orifices, which 
showed considerable calcification. Bac- 
teriologic cultures from the lingual canal 


Fig. 10.—Partial pulpectomy on lower left 
second molar of 12-year-old girl, using root 
sealer and glycerin-iodine as pulp paste. The 
operation was repeated in a few days to re- 
move more of the pulp. At the recall visit, 
seven months later, the canals were easily 
penetrated and bacteriologic cultures showed 
the presence of Streptococcus viridans and the 
anhemolytic streptococcus. The roentgeno- 
grams were taken March 28, 1939, and Octo- 
ber 16, 1939. 


showed a growth of an anhemolytic 
streptococcus, while those from the buc- 
cal canals showed no growth. 

The group of teeth in which calcium 
hydroxide was used for the pulp cham- 
ber paste have not been studied. One 
roentgenogram, that in a partial pulpec- 
tomy of a fractured central incisor (Fig. 
12) in which calcium hydroxide was 
employed, gave evidence of the for- 
mation of a dentin bridge across the 
root canal after a period of nine months. 
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Exploration confirmed the roentgeno- 
graphic evidence. Restarski’’ has _ re- 
ported the same result in the short 
period of twenty-eight days. 

A postgraduate student has treated a 
number of teeth that had vital exposed 
pulps with the pulp capping paste rec- 
ommended by Stoughton. These teeth 
have been maintained with no further 
discomfort to the patients for periods 
of from one to five months, although 
some exhibited extensive exposures. These 
favorable clinical results suggest further 
detailed study of this technic. 

During the present investigation, sev- 
eral gaps became apparent in the case 
histories which were needed for recheck- 
ing and the study of treated teeth. At 


Fig. 11.—Partial pulpectomy on upper left 
first molar of 12-year-old boy, using root sealer 
and glycerin-iodine as pulp paste. In one 
year, the patient returned with a history of 
gradually developing sensitivity to biting pres- 
sure. There was no hemorrhage from the 
buccal canals and their orifices had not calci- 
fied. Bacteriologic cultures showed the pres- 
ence of the anhemolytic streptococcus in the 
buccal canals and no growth from the lingual 
canal. The roentgenograms were taken No- 
vember 21, 1938; November 29, 1938; Octo- 
ber 14, 1939, and August 8, 1940. 


once, it was found that insufficient data 
had been recorded in regard to symp- 
toms previous to the operation. The two 
partial pulpectomies that failed demon- 
strated the importance of an advance 
diagnosis, as accurate as possible, of 
the condition of the pulp. Presumably, 
a history of no toothache should afford 
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a better prognosis than a history of tooth- 
ache. The reaction of a tooth to heat 
or cold, its sensitivity to biting pressure 
and the duration of any toothache all 
become diagnostic symptoms. The clin- 
ical signs, such as the extent of caries, 
the size of the exposure, the presence or 
absence of hemorrhage through the ex- 
posure and the color of. the blood from 
the amputated pulp, may give some clue 
to the extent of bacterial invasion of the 
pulp. A bacteriologic culture of the pulp 
stumps at the time that the pulpectomy 
is performed has now been added to the 
clinical procedure. The roentgenographic 
examination previous to the amputation 
gives an idea of the extent of root cal- 
cification, but is of little use in deter- 
mining the presence of infection, since 


Fig. 12.—Partial pulpectomy of fractured 
upper right central incisor in 13-year-old boy, 
using calcium hydroxide as pulp paste. A 
dentin bridge had formed above the paste 
when the patient was recalled eight months 
later. The roentgenograms were taken March 
25, 1939, and December 9g, 1939. 


incompletely calcified root ends are read- 
ily confused roentgenographically with 
infected root ends. 


CONCLUSIONS 


1. Nine years of experience with par- 
tial pulpectomy, in addition to a num- 
ber of long-time checkups of treated 
teeth, have indicated that this treatment 
is rational for young permanent teeth. 

2. Regardless of the pulp-chamber paste 
- used, secondary ‘calcification has oc- 
curred in the root canals of successfully 
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treated teeth. Since successful treatment 
has seemed to accompany the formation 
of secondary dentin, the paste the use 
of which will cause the most rapid and 
most nearly complete calcification of the 
lumen of the root canals would seem 
to be indicated for use. Selection on this 
basis would give preference to calcium 
hydroxide, while the 1 per cent para- 
formaldehyde paste and root sealer, re- 
spectively, would follow. 

3. The failures that have occurred in- 
dicate the desirability of refinement in 
diagnosis on the basis of a better history, 
better observation of the condition of 
the pulp at the time of the operation 
and perhaps a bacteriologic culture of 
the amputated pulp stumps. 
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ACRYLIC RESINS: THEIR MANIPULATION 


By P. B. Taytor, A.M., Cleveland, Ohio 


N the past few years, the members of 
the dental profession have given the 
acrylic resin base materials a vote of 
confidence that they would have thought 
impossible several years ago. When one 
considers that these products have almost 
swept other types of rubber substitutes 
from the market, in spite of the rather 
unpleasant era of resins coming and go- 
ing which preceded their introduction, it 
is obvious that the profession must con- 
sider the acrylics as very satisfactory from 
the standpoint of both esthetics and phy- 
sical properties. ‘ 
In addition to the clinical approval of 
their physical properties, we have the 
laboratory results of studies reported by 
Gieler and Skinner? and Sweeney.’ From 
these investigations, we find the properties 
of the acrylics as compared with those of 
base rubber and phenol-formaldehyde 
resins are as follows : 
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1. The tensile properties as determined 
by stress-strain curves are for all practical 
purposes the same as those of rubber. 

2. The impact strength is less than that 
of olive base rubber, but greater than 
that of the phenol-formaldehydes. 

3. The transverse test would rate base 
rubber slightly superior to the acrylics, 
but it is questionable whether the differ- 
ence is great enough to be of practical 
consequence. 

4. The hardness of the acrylics is 
slightly greater than that of rubber. 

5. The water imbibition is greater than 
that of the phenol-formaldehydes. How- 
ever, the clinical experiences of the last 
few years have demonstrated that the 
water imbibition test is not a measure of 
fouling characteristics of a resin as ob- 
served under practical conditions. This 
test is more significant since quite 
pronounced dimensional changes parallel 
the water imbibition. An acrylic resin 
denture, in going through a wetting and 
drying cycle, may undergo dimensional 
changes of as much as 1 per cent or more. 
In practice, the results of this effect can 
be minimized by keeping the denture wet. 
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6. The dimensional stability in service 
of the acrylics appears to be somewhat 
better than the phenol-formaldehydes, 
but not quite so satisfactory as base rub- 
ber. The difference between base rubber 
and acrylics is probably small enough 
that, clinically, there would be no dis- 
cernible difference. 


Fig. 1.—Apparatus for determination of 
shrinkage of denture base material while 
under pressure. 


7. The color life of the acrylics appar- 
ently is about all that could be required. 

From these observations, the popularity 
of these base materials is merited from 
their properties. In general, for all prac- 
tical purposes, the acrylics have physical 
properties essentially the same as those 
of rubber. Their appearance is a matter 
of opinion, the consensus being that they 
are excellent in this respect. 

The question might be raised as to why 
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we should be discussing these products 
further since it has been shown that this 
class of material warrants the extensive 
adoption that it has met ; each distributor 
and manufacturer supplies the operator 
with detailed instructions, and an article 
has been published* describing the pro- 
cessing of acrylics. With the information 
at hand, many operators are experiencing 
some difficulties with these products, and 
there exist some diametrically opposed 
instructions, which are adding confusion 
to the bewilderment of some of the men 
who are having trouble of one kind or 
another. 

Taking as a cue the information which 
has been accumulated and considered as 
essential to the intelligent manipulation 
of rubber, I shall attempt to discuss some 
of the possible sources of results which 
might be considered as not entirely satis- 
factory. 

“What is an acrylic resin?” is still 
asked with sufficient frequency to war- 
rant its answer at this time. A brief dis- 
cussion of this question may also con- 
tribute to an easier understanding of 
some of the points that will be considered 
in the subsequent discussion. Since one of 
the easiest methods of presenting an idea 
of this kind is to build upon that which 
is known, I cannot introduce this descrip- 
tion by a better method than that of 
Ellis.® 

Let us start with ethylene, C,H,, with 
which most of us are familiar. This has 
the structural formula "§=§". We 
shall replace an H with an R, which may 
represent any radical we care to assign 
to it. In other words, wehave "§={". 
If, for example, we let R be H, the com- 
pound would be ethylene. Two com- 
pounds which may result by substituting 

O 


—Cl and —O—C—CH,; are, respec- 
tively, vinyl chloride and vinyl acetate. 
O 


If we find R representing —~C—OH, the 
compound would be acrylic acid. By 
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placing a methyl! group at the a position 
of acrylic acid, we obtain a methyl 
acrylic acid. The resins in which we are 
primarily interested at this time, the 
esters of this acid, are known as meth- 
acrylates. 

The formulae which have been pre- 
sented, the simplest forms of these com- 
pounds, are known as monomers. Under 
favorable conditions, the double bonds 
linking the carbons open, and these 
monomers join to form larger molecules, 
known as polymers. For example, the 
methyl ester of a methyl acrylic acid, or 
methyl methacrylate, might illustrate this 
process. 


~ CH; 


Monomer 


Bonds Open 


Polymerized 


Since most of the acrylic resins used 
for denture purposes are apparently 
very nearly straight methyl methacrylate, 
this may be used as a general illustra- 
tion. This product as supplied consists of 
a mixture of the fully polymerized 
methyl methacrylate, which is a solid, 
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and the monomer, which is a liquid. The 
monomer, a solvent for the polymer, is 
introduced to render the mass plastic so 
that the denture mold may be properly 
filled with some degree of facility below 
the softening temperature of the poly- 
merized resin. Because the curing proc- 
ess consists of polymerizing the monomer, 
we are interested in changes which the 
monomer undergoes during polymeriza- 
tion, since they represent changes inci- 
dental to the processing of dentures of 
this type of material. Some of these perti- 
nent facts, which will enter into the dis- 
cussion that is to follow, are : 

1. A volume shrinkage of about 21 per 
cent accompanies the polymerization 


process. 
2. The boiling point of the liquid 
monomer is 100.3° C.° 
3. The polymerization is catalyzed by 
oxidizers such as hydrogen peroxide and 
benzoyl peroxide, and inhibited by de- 
hydroquinone and 


oxidizers such as 
pyrogallol. 

4. The polymerization 
strongly exothermic. 

Because there are on the market a 
large number of acrylics, it has not been 
feasible to work with all products fall- 
ing under this classification. Because of 
the similarity to the acrylics of a recently 
introduced material, it will arbitrarily be 
included in this paper. This product, 
known as luxene 44, is described as be- 
ing a mixture of ethene (ethylene) de- 
rivatives. This description rules out 
phenol-formaldehyde, but little else. In 
general behavior, it falls within the realm 
of the acrylics. The other base materials 
that were used in obtaining a basis for 
the subsequent discussion were densene, 
crystolex, lucitone and vernonite. Den- 
sene is supplied in the form of powder 
(polymer) and liquid (monomer), which 
are mixed by the operator when ready 
for use. The liquid undoubtedly has 
some inhibitor present to give the prod- 
uct its excellent shelf life. Crystolex, 
lucitone and vernonite are packaged in 
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airtight tin containers. The lucitone was 
originally packed under a reduced pres- 
sure, but this practice apparently has 
been discontinued owing to the bubbles 
which this method of packaging intro- 
duced.* These three resins are supplied 
in the mat form (ready mixed)* and 
should be stored in a cool place even 
though they are in airtight containers. 
The shelf life is not due to evaporation, 
but to polymerization. These resins are 
not always properly stored by the dental 
supply house. The data on this point, as 
observed by Sweeney,’ would strongly 
advise storage in a refrigerator. 

As has been mentioned, the monomer 
undergoes a volume shrinkage of about 
21 per cent during polymerization. The 
mixtures used for the fabrication of den- 
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and the values for three acrylics were 
slightly over 0.5 per cent. This method 
consisted of measuring the decrease in 
length of a parallelepiped which was 
cured in a metal mold of known dimen- 
sions. This probably is nearer actual 
conditions, since there is some oppor- 
tunity for replacement of bulk from ex- 
cess, or some compensation may have 
been contributed by release of strains in- 
duced during the closure of the flask. 
Another factor which obviously affects 
the results is the adherence of the resin 
to the walls of the mold. In the measure- 
ments made by Sweeney on Ash’s dark 
elastic rubber, the shrinkage was found 
to drop from 0.40 to 0.27 per cent when 
the thickness of the specimen was de- 
creased from 10 to 4 mm. The extent to 
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Fig. 2.—Shrinkage of an acrylic resin under pressure as a function of the temperature. The 
pressure employed in obtaining the upper curve was 65 lb./sq. in., and that used for the lower 
curve was 250 lb./sq. in. 


tures apparently contain one-quarter to 
one-third monomer and, as might be ex- 
pected if we determined the volume of 
the resin before and after curing, the 
shrinkage will usually range from slightly 
over 5 to about 7 per cent. That this 
amount of shrinkage is considerably 
greater than that which is actually real- 
ized in clinical practice is obvious from 
the mere fact that dentures are still be- 
ing made in which this material is em- 
ployed as a base. Sweeney” has measured 
the linear shrinkage by another means 


*They are now available also in the powder 
and liquid form. 


which the curing resin will pull away 
from the walls of the mold will, of course, 
be dependent on the ratio of the volume 
to the surface of the specimen. This is 
based on the assumption that the force 
which will be exerted to dislodge the 
specimen from the walls of the mold will 
be directly proportional to the volume of 
resin and the force tending to hold to the 
sides of the mold will be directly propor- 
tional to the area of contact between the 
specimen and the mold. 

In the practical application of this 
product as a base for dentures, the walls 
of the mold are covered with tinfoil, so 
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that there would be little resistance to 
shrinkage of the material due to adher- 
ence to the sides of the mold, since the 
foil may quite easily pull away from the 
investing medium. However, the shape 
of the mold would be expected to offer 
a certain amount of resistance to shrink- 
age that would exhibit itself to the clini- 
cian in a denture that is too snug and 
slightly pulled away from the palate. 
Another method might be used to study 
the linear shrinkage of these materials 
with the idea of obtaining the total effect 
and at the same time duplicating prac- 
tical conditions by having the resin un- 
der some compression at the time of the 
initial observation. This condition can 
be approximated by confining the mate- 
rial in a cylinder and following its di- 
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servations. As the resin contracts or ex- 
pands, the platform of the testing ma- 
chine will move up or down, and this 
movement can be recorded by means of 
the dial micrometer. The apparatus was 
calibrated so that the observations could 
be corrected for thermal expansion of the 
cylinder and piston. 

The two typical curves in Fig. 2 follow 
the volumetric changes from room tem- 
perature. The upper curve is for the re- 
sults obtained when the applied load was 
65 lbs. per square inch and the lower 
curve shows the dimensional changes re- 
corded with a load of 250 lbs. per square 
inch on the piston. I am not able to ex- 
plain the slightly lower expansion shown 
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Fig. 3.—Percentage compression of an acry- 
lic resin with increasing temperature and 
pressure. 


mensional changes by the movement of 
a piston upon which is maintained a 
given load. An arrangement of this kind 
is shown in Figure 1. The cylinder and 
piston form a mold designed for the 
mounting of metallographic specimens in 
plastics. The heater is also a part of this 
standard equipment. The bulb of the 
thermometer projects down into a hole 
drilled along the axis of the piston. This, 
of course, will record the temperature of 
the mold rather than of the resin, which, 
as will be shown later, will probably be 
higher after passing about 80°C. The 
assembly is placed on the platform of the 
testing machine and the desired load 
maintained during the course of the ob- 
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Fig. 4.—Pressure exerted by an acrylic 


resin during curing. 


for the specimen subjected to the greater 
load since the same product was used and 
there was only one minute difference in 
the time required to reach 100° C, If 
this represents an experimental error, 
rather than being due to non-uniformity 
in the resin, the difference is small 
enough that it should not affect any 
practical application. These curves are 
very likely to be misinterpreted as a 
demonstration that great pressure during 
curing will give rise to greater shrinkage 
than slight pressure. 

It should be noted that when poly- 
merization commences, at around 80°C., 
both specimens commence to shrink at 
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about the same rate, as indicated by the 
slopes of the curves. After a part of the 
polymerization has taken place, the resin 
will tend to stick to the sides of the mold. 
The effect becomes great enough to pre- 
vent the piston from following the 
changes at an earlier stage of the curing 
for the specimen subjected to the slighter 
curing pressure. In addition to this, a 
fin of the resin, which will be forced up 
between the piston and the walls of the 
cylinder, will have a greater resisting 
effect in the case of the greater load. 
This is borne out by the fact that 130 Ibs. 
per square inch was required to eject the 
specimen which was cured under 65 lbs. 
per square inch, and 450 lbs. per square 
inch to eject the other. Because of these 


Fig. 5.—Fit of an experimental acrylic den- 
ture base before strains are relieved. 


facts, neither observation gives the total 
contraction, but the greater pressure 
would be the more accurate of the two. 
The more significant aspect of these 
curves is the suggestion that we cannot 
hope to “follow up” the shrinkage of this 
material during curing by the application 
of slight or moderate pressure, at least not 
when curing in boiling water. Early in 
the cure, the resin becomes too hard to 
compensate for any appreciable shrink- 
age by this means. 

Two of the four direction sheets ac- 
companying the four acrylics from which 
we are attempting to formulate some 
generalizations make a special point of 
getting the resin under compression to 
avoid the subsequent appearance of 
bubbles. How much can the material be 
compressed? If it can be sufficiently 
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compressed, this might be one variable 
which could be utilized to aid in over- 
coming a portion of the shrinkage which 
is normal. 

To study the compressibility, the ar- 
rangement shown in Figure 1 may be 
used. In this case, we are interested in 
how much compression can be brought 
about by the application of various loads. 
Since it is necessary to have a fairly sig- 
nificant zero load in order to be relatively 
sure that the flow of the resin into a 
sound specimen will not be introducing 
an error which would make the com- 
pressibility appear to be much higher 
than it is actually, a zero load of 130 lbs. 
per square inch was used. Owing to this 


Fig. 6.—Fit of an experimental acrylic 
denture base after relieving strains. Case 
packed and closed so as to obtain good com- 
pression. 


fact, there would be no object in at- 
tempting to obtain compressibility values 
for small loads. As a consequence of the 
method utilized, we are required to use 
relatively large forces. 

In Figure 3 is shown a compressibility 
curve for an acrylic resin. Since the ac- 
tual compressibility of the material 
would be somewhat higher than those 
values which are plotted, owing to the 
high zero reading, it seems relatively safe 
to conclude that we probably can com- 
pensate for around one-half the shrink- 
age of the resin if compressive stresses of 
around 6,000 pounds per square inch 
are employed at the time that the poly- 
merization reaction commences. 

If we again make use of the arrange- 
ment shown in Figure 1, we can de- 
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termine the pressure which would be 
built up owing to thermal expansion if 
the acrylic were completely confined. 
These results are plotted in Figure 4. 
The values were obtained by packing the 
mold at room temperature with a pres- 
sure of 130 lbs. per square inch and then 
heating and finding the pressure required 
to compress the resin back to its original 
volume. 

As may be noted, these pressures are 
in terms of pounds per cubic inch. The 
pressure in pounds per square inch will, 
of course, be dependent on the ratio of 
the volume to the surface. For the pur- 
pose of practical application, the area 
and volume of a medium-size upper den- 


Fig. 7.—Fit of an experimental acrylic den- 
ture base after relieving strains. Case tested so 
that little or no excess is present at closure. 


ture were measured and found to be 
approximately 13.5 square inches and 
0.95 cubic inch, respectively. In our 
practical case, 6,000 pounds per cubic 
inch becomes a mere 420 lbs. per 
square inch and from 3,000 to 4,000 
pounds per cubic inch is reduced to a 
range of from 210 to 280 lbs. per square 
inch, so that we will not obtain any great 
amount of compression by relying on 
thermal expansion of the resin. 

I am of the opinion that most clini- 
cians who have closed an acrylic case or 
observed one being closed will concede 
that fairly sizable pressures are some- 
times employed. The question has often 
arisen as to the desirability of such a 
procedure. On the basis of the discus- 
sion thus far, it is evident that desirable 
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effects, with respect to shrinkage of the 
resin, might be obtained by utilization of 
as large a pressure as is feasible. 

If we fail to compensate for the 
shrinkage by the introduction of com- 
pressive stresses and strains before or at 
the time that the polymerization reaction 
commences, and find that the denture fits 
fairly well, we might expect to find an 
explanation in that there are present in- 
ternal strains or there has been sufficient 
flow of resin during the curing process 
so that, for all practical purposes, com- 
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Fig. 8.—Stress-strain curves for a quick- 
setting stone; specimens 1 hour and 17 hours 
old, respectively. 


pensation for this shrinkage is realized. 
A demonstration that has been repeatedly 
used to show the presence of internal 
strains in thermoplastics might be uti- 
lized in an effort to ascertain whether 
there would be any significant difference 
in the magnitude of internal strains pres- 
ent as a result of a difference in the 
manipulation of an acrylic. 

Figures 5, 6, 7 show the results of this 
test. The palate pieces were cured in 
boiling water on the metal model rather 
than on a stone duplicate. In Figure 5 
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the nature of the fit obtained before re- 
lief of some of the internal strains is 
shown. In this case, the flask was closed 
so as to obtain relatively good compres- 
sion. The exact pressure used is not 
known for any of the specimens, since the 
usual clinical procedures were followed, 
employing a bench press. A case which 
was carefully tested so that the mold was 
completely filled, but with no excess, fit 
slightly, but probably not significantly, 
worse than the one shown. The other 
two specimens show the shrinkage due to 
the relief of internal strains by boiling in 
water for five minutes. The palate piece 
in Figure 6 was packed and closed so as to 


TIME IN MINUTES 


Fig. 9.—Flow curves for stone specimens 
used in Fig. 8, under a stress of 4800 !b./sq. in. 


obtain good compression, and the other 
(Fig. 7.) was carefully tested so that 
there was little or no excess resin in the 
mold at the time of closure. 

These results probably do not apply 
to cases that are cured in a vulcanizer, 
since, in this procedure, the flask is gen- 
erally transferred to a spring compress 
after closure. Under this condition, the 
pressure could be relieved by forcing the 
halves of the flask slightly apart. In this 
case, we should expect that the shrink- 
age compensation would probably be a 
function of the strength of the spring 
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and the time and temperature of curing. 
This is a logical consequence of the fact 
that the higher the temperature, the 
softer the resin, and the greater the pres- 
sure the spring exerts, the more readily 
will it force the halves of the flask to- 
gether, a greater flow of resin occurring 
over a longer period of time. These con- 
siderations suggest that the bolt flask, 
closed in a bench press and bolted before 
removal, might be of some advantage 
when a vulcanizer is used for curing. 
Experimental evidence is not available 
for a sound discussion of these factors in 
curing in a vulcanizer. 

Objections to using high pressure are 
mainly that movement of teeth is apt to 
take place, the mold may become dis- 
torted and teeth may be broken. These 
important points require discussion. 

When high pressure is involved, there 
is obviously always the likelihood of 
movement of the teeth. This danger may 
be minimized by the methods of invest- 
ing the upper half suggested by Het- 
rick.* His procedure consists of leaving 
the occlusal surfaces of the teeth unin- 
vested when pouring the plaster in the 
upper half. This portion is then filled 
with quick-setting stone, with the inten- 
tion of providing a stronger base than 
would be offered by laboratory plaster. 
It has been observed, however, that 
there is some movement of the teeth 
even with this precaution. This condi- 
tion has been further minimized by leav- 
ing the occlusal third of the teeth ex- 
posed during the tinfoiling operation and 
extending the stone to include this area 
of the teeth rather than merely the oc- 
clusal surface. 

In order to determine the deformation 
of quick-setting stone under compressive 
stress, specimens such as are normally 
used for determination of the crushing 
strength of inlay casting investments 
were employed. A dial micrometer was 
used to determine the deformation of 
the specimen as the load was applied. 

The stress and strain values were re- 


TayLor—Acry.ic Resins: THEIR MANIPULATION 


corded for stresses up to 4,800 lbs. per 
square inch, and then with a load of 
4,800 lbs. per square inch held constant, 
the deformation was measured at one- 
minute intervals for fifteen minutes. The 
load was then reduced to the 200 lbs. per 
square inch zero reading so that the per- 
manent set could be recorded. The ob- 
servations were carried out at room tem- 
perature, an environment which probably 
gives quite different results from those to 
be obtained under actual curing condi- 
tions whether in boiling water* or in the 
vulcanizer. Investigation of this particu- 
lar phase of the denture fabrication 
process is in progress at the present time. 

The stress-strain curves for a quick- 


Fig. 10.—Photo-elastic determination of 
strain in an acrylic resin in which a porcelain 
cube was embedded under a curing pressure 
of 130 Ib./sq. in. 


setting stone which were determined by 
using specimens one and seventeen hours 
old, respectively, are shown in Figure 8. 
The deviation from the normal straight 
line shown by the portion of the curve 
for low-stress values is probably due to 
errors resulting from the fact that the 
faces of the specimens are not perfectly 
flat and, to some extent, to adjustment 


*Recent studies show that there is no sig- 
nificant difference if observations are made in 
boiling water. 
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of the movable compression plate to its 
final position. Because of these possible 
errors, the true stress-strain curve is 
probably more accurately represented 
in this region by extending the straight 
portion as indicated by the dotted line. 
The permanent deformation under the 
described conditions is indicated by the 
length of the heavy lines along the 
abscissa of the graph. 

The modulus of elasticity of this 
quick-setting stone as determined from 
these data is 1.00 and 1.15 x 10° lbs. per 
square inch. In other words, we would 
find the elastic deformation of stone, 
under compression, to be about 0.1 per 
cent per thousand lbs. per square inch. 


Fig. 11.—Determination shown in Figure 
10, except that a curing pressure of 1300 
lb./sq. in. was used. 


The method of interpreting the pressure 
used to close the flask into pounds per 
square inch values by dividing the total 
pressure applied by the area of the flask 
is probably not accurate when part of 
the case is flasked in plaster and the rest 
in stone, as has been suggested. Initially, 
the distribution of the load would prob- 
ably be given by this method, but the 
plaster flows more readily than does the 
stone, and this would tend to force the 
stone to carry more than its proportional 
share of the applied load. 
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In order to be on the conservative side, 
let us, for the purpose of discussion, as- 
sume that the stone carries all of the 
applied load and the cross-section area 
is only 2 square inches. Under these 
conditions, we shall use 8,000 pounds 
pressure to close the flask, which, on our 
assumption, would be 4,000 lbs. per 
square inch. From the stress-strain rela- 
tionship for the stone as determined, this 
would mean an elastic deformation of 
about 0.4 per cent, which is not so seri- 
ous when you consider that this amounts 
to only 0.2 mm. over a 5 cm. length, and 
is, at least to some extent, elastic so thata 
good share of deformation will not be 


Fig. 12.—Photo-elastic strain when cylin- 
drical specimen of acrylic resin is subjected 
to compressive stress at two points. 


present in the finished denture. This 
elastic deformation probably acts to 
cause flow of the resin during the curing 
process. For example, under the condi- 
tions assumed, if we have a bulk of stone 
2 cm. in thickness, there will be a de- 
formation of about 0.1 mm. The re- 
duction of 2 mm. in thickness of the 
resin due to around 6 per cent (2 per 
cent linear) shrinkage will be only 0.04 
mm. This would relieve the stresses in- 
duced within the stone to a value of 
about 2,500 lbs. per square inch. 


THE JOURNAL OF THE AMERICAN DENTAL ASSOCIATION 


Even though the resin is quite hard, it 
will flow to some extent under forces of 
this magnitude, even at 100°C. The 
compensation for the shrinkage is then 
partially realized by compressive strains 
within the resin, and by flow brought 
about by relief of the strain induced in 
the investing medium. As should be ob- 
vious from this discussion, the compensa- 
tion will be more satisfactorily realized 
for thin cases. As soon as the average 
bulk, in the theoretical example, becomes 
greater than about 4 mm., we should 
expect the amount of compensation to 
be inadequate. 


10 30 +0 


Fig. 13.—Temperature changes of several 
acrylic resin denture base materials. 


As is evident from the stress-strain 
curves for the stone, it is more likely 
than not that the stone will satisfactorily 
resist significant dimensional changes for 
closure pressure in excess of that which 
the conscience of most clinicians would 
permit them to employ. Since the pres- 
sure is maintained until relieved by the 
shrinkage during polymerization, the pos- 
sibility of flow and the rate of flow of 
the stone are important factors in arriv- 
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ing at a routine procedure. As has been 
seen from the permanent deformation 
which remained at the completion of the 
loading for both the stress-strain curve 
and the flow measurements over a fifteen- 
minute period, there is a total flow of 
about 0.3 per cent. Figure 9 shows the 
flow curves which were obtained under 
a load of 4,800 Ibs. per square inch. The 
flow is somewhat more rapid at first, and 
then the rate becomes constant. The val- 
ues obtained for the total flow over a 
fifteen-minute period indicate that, un- 
der the conditions of the test procedure 
which has been described, about one- 
half of the flow took place during the de- 
termination of the stress-strain curve; 
or that about one-third of the deforma- 
tion which was earlier termed elastic is 
in reality inelastic, which would require 
lower average thickness than was men- 
tioned for the hypothetical limit as that 
for which complete compensation might 
be anticipated. 

The longer the period of application 
of high pressure, the greater the flow 
would be; therefore, an attempt should 
be made to minimize the time during 
which sizable pressures are involved. The 
distortion of the stone is probably not 
very significant for reasonably short ap- 
plications of pressure which is probably 
in excess of that which is likely to be 
generally employed. However, the stone 
is flowing at a rate which might easily 
introduce distortion great enough to be 
of clinical significance if unduly pro- 
longed. 

The method of flask closure suggested 
by the considerations thus far presented 
is as follows: Considerable excess of ma- 
terial is employed in packing the case, 
and the testing procedure is used as a 
means of making certain that the mold 
is completely filled and the resin has 
flowed completely into all of the details 
of the mold. After this trial closure of 
the flask, an excess of material should 
remain. If, during the testing, the halves 
of the flask close completely, additional 
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material should be added to insure an 
excess. The final closure should be car- 
ried out with reasonable speed so that as 
little opportunity as possible will be given 
for escape of material, rather than as- 
surance of the compression desired. 
Ideally, this final closure should be as 
late as possible before commencement of 
the polymerization, which varies some- 
what for the different products, as will 
be mentioned later. 

Waste channels, without waste gates, 
have been recommended and are an aid 
to those who habitually use more excess 
than is really required. If the operator 
will use a trial closure so that there re- 
mains about 1 mm. to be taken up in the 
final closure, he will find a waste chan- 
nel unnecessary. It probably is a good 
idea to utilize a waste channel (fairly 
well removed from the edge of the mold), 
at least until the operator finds that he 
can judge the technic of packing and 
closure accurately enough not to require 
this precaution against failure to get the 
flask completely closed. 

Tooth breakage is generally explained 
upon the basis of too great pressure in 
closing the flask, the flask being closed 
too rapidly, and shrinkage of the mate- 
rial during curing. 

At the time high pressures are built 
up, the mold should be completely filled, 
including the diatoric openings, and 
since the resin is at this stage very plas- 
tic, the pressure will be equal in all di- 
rections and on all surfaces of the teeth. 
Under these conditions, there should 
not be much likelihood of teeth frac- 
turing, since the pressure is not very 
great when compared with the crush- 
ing strength of porcelain. If, how- 
ever, the mold is not completely filled 
and the flask is closed too rapidly to per- 
mit the resin to flow into all spaces, this 
condition of equal pressure on all sur- 
faces of the teeth will not exist and the 
teeth may be quite readily fractured. 
The anterior teeth are more commonly 
fractured owing to this malmanipulation. 
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That the shrinkage of the resin during 
curing might contribute to the fracture 
of teeth is not considered logical by 
many men. 

A simple demonstration, by way of 
analogy, will show that fracture of the 
teeth under these conditions is possible. 
If we place some hard inlay wax in a 
100 cc. pyrex beaker so that it is about 
one-half to three-quarters full and heat 
to around go° C., allowing it to cool, we 
may make the following observation. If 
we place a 10-mm. glass rod vertically in 
the molten wax to prevent the formation 
of a “sink hole” due to shrinkage, the 
beaker will break, usually at about 40- 
45° C. If use of the glass rod is omitted 
from the test, so that stresses due to 
shrinkage will be relieved, the beaker 
will remain intact. When consideration 


is given to the relatively soft condition of 
the wax at the temperature at which the 
beaker was observed to crack, the possi- 
bility of tooth fracture due to shrinkage 


of the.resin is not altogether improb- 
able. 

As has been stated earlier, compensa- 
tion for shrinkage can be realized, at 
least to some extent, by the introduction 
of compressive strains so that the shrink- 
age will tend to relieve these strains, 
thereby dissipating itself, rather than 
giving rise to a decrease in volume. If 
this conception is valid, we should expect 
a porcelain cube embedded in an acrylic 
resin and cured under high pressure to 
have relatively small internal strains 
about it as contrasted with strain in- 
duced as a result of curing under slight 
pressure. In order to ascertain whether 
such a condition exists, specimens of this 
sort were prepared by embedding porce- 
lain cubes in clear acrylic resin and cur- 
ing under various pressures. The speci- 
mens were then examined for internal 
strains by means of polarized light. 
Changes in appearance as a result of 
slight changes in pressure are not very 
well recorded by a camera in black and 
white. Figures 10 and 11 show the differ- 
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ence between curing under compressive 
stresses of 130 and 1,300 pounds per 
square inch. Since the analyzer was set 
for extinction with the specimen removed 
from the path of the light, the dark 
regions are indicative of strain-free sec- 
tions and those portions of the specimen 
having internal strains appear light. It 
is evident that the compressive stresses 
introduced at the time of polymeriza- 
tion exhibit the tendency which would 
have been expected by deduction from 
theoretical considerations. 

It has been mentioned that breakage 
due to too rapid closure of the flask will 
most commonly be associated with the 
anterior teeth. Fracture as a result of 
shrinkage would be most likely to appear 
as a mesiodistal fracture in the posterior 
teeth for the following reasons: With 
the usual arrangement, the posterior 
teeth are placed so that they are more 
or less in a straight line, whereas the an- 
terior teeth lie along a curve. The 
shrinkage of the resin would result in 
pressing the teeth against each other, 
thereby tending to induce stresses within 
them. In the case of the anterior teeth, 
these stresses might be expected to be re- 
lieved to some extent, since the force on 
one side of the tooth would be acting in 
a different direction from that on the 
other ; which would tend to displace the 
tooth imperceptibly, but sufficiently to 
relieve the condition. The posterior teeth, 
however, by virtue of their positions with 
respect to each other, would not be ex- 
pected to undergo displacement, with 
the result that sizable mesiodistal stresses 
would be built up. Figure 12 shows the 
manner in which stresses are concen- 
trated when a cylindrical specimen is 
subjected to a compressive stress at two 
points. This approximates the mechan- 
ical disadvantage under which a pos- 
terior tooth finds itself. Couple this 
with the mechanical weakening which 
results from the presence of the diatoric 
opening and the wire holes, and it 
follows that we should expect fracture 
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due to shrinkage to be of the nature 
stated. 

The checking of teeth and an unsatis- 
factory fit are dependent on the hardness 
of the resin at the curing temperature 
and shrinkage. Since the shrinkage is 
practically constant, it is likely that the 
deleterious effects are due largely to the 
hardness in boiling water. In accordance 
with this, if the resin is softened either 
by copolymerizing the methyl metha- 
crylate with either an acrylate or a 
higher ester than methyl, or the addition 
of some plasticizing agent, we should be 
able to effect an improvement in fit and 
rid ourselves of the checked tooth prob- 
lem. This theory has been substantiated 
by clinical observations at the School of 
Dentistry, Western Reserve University. 
The procedure was to add varying 
amounts of dibutyl phthalate to a stand- 
ard methyl methacrylate denture mate- 
rial and employ this modified material 
for the fabrication of the clinical cases. 
In this way, the minimum amount of 
plasticizer that apparently took care of 
the situation was 2.5 per cent. 

There are at the present time three 
major principles which may be utilized 
in an effort to control tooth fracture 
from shrinkage of acrylic resin: com- 
pression of the resin, mechanical relief 
and control of the polymerization re- 
action. The compression of the resin 
has been discussed. Mechanical relief is 
often improperly termed spacing of 
teeth, which obviously should not be 
done since this would tend to cause faulty 
articulation. This relief should be ac- 
complished by reduction of the mesio- 
distal diameter of the posterior teeth. If 
the posterior teeth are not in contact, the 
stress which we have attributed to shrink- 
age and contact of the teeth will not 
have the opportunity to develop and 
avoiding contact of the teeth should be 
a safeguard against breakage. 

The third method of controlling this 
condition consists of retarding the poly- 
merization reaction around the teeth. If 
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the resin in the immediate vicinity of the 
tooth polymerized very slowly, it would 
be a plastic mass which could absorb the 
“pressing in” of the main bulk of the 
acrylic resin so that pressure would not 
be brought to bear on the teeth. In full 
curing, this small amount of the resin 
would be of insufficient bulk to set up 
pressure sufficient to do any damage. As 
has been mentioned, deoxidizers such as 
hydroquinone and pyrogallol retard the 
polymerization reaction. Small amounts 
are very effective. By incorporating some 
such agent in the indicated regions, it 
should be possible to control the reaction 
as desired. A solution, probably of this 
nature, is marketed under the trade 


name of Di-Tol. In this case, the solvent 
is a volatile liquid, which evaporates, 
leaving a thin film of inhibitor on the 
exposed surfaces of the teeth. 

Some clinicians may use one of the 
foregoing principles, others another, and 
some may work with a margin of safety 


by employing all three. In any event, 
operators who have been experiencing 
difficulty along this line usually report 
less trouble after utilizing one, two or all 
three of the prevailing remedies listed. 
Some operators have experienced diffi- 
culty of another sort, i.e., porosity, espe- 
cially on the lingual surface of bulky 
lower dentures. This porosity is very 
similar to that seen in vulcanite dentures. 
One possible cause and remedy follow 
from the fact that the reaction is strongly 
exothermic and the boiling point of the 
monomer is relatively low. If the poly- 
merization were a reaction in which the 
large molecules gradually built up to 
their ultimate length, the boiling point 
of the monomer which was incorporated 
would be expected to rise slowly. This, 
however, is not the accepted view of the 
nature of the reaction. It is considered 
that the monomer molecules become acti- 
vated and join together, and almost in- 
stantly the large chain is produced.® 
This action then permits some monomer 
to be present up to the final stage of the 
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reaction, so that if, at any time, the 
temperature rises above 100° C., under 
atmospheric pressure, there will be some 
danger of porosity. The pressure utilized 
in curing in the vulcanizer may raise the 
boiling point of the monomer sufficiently 
to have some effect, but data are not 
available to permit discussion of this 
point. 

The curves shown in Figure 13 repre- 
sent the temperatures recorded in the 
center of cylinders of a few acrylic res- 
ins which were invested in plaster and 
cured in boiling water. The dimensions 
of the cylinder were 1 cm. in diameter 
by 1 cm. altitude. The temperature 
changes were measured by means of a 
chromel-alumel thermocouple. It is evi- 
dent that the reaction is sufficiently exo- 
thermic to raise the temperature high 
enough to boil any monomer that may 
be present. In all cases, these specimens 
showed porosity of a nature very similar 
to that shown by rubber handled under 
the same conditions, except that of cur- 
ing. The significant difference between 
the acrylic resins and rubber is that the 
porosity is generally more extensive in 
the case of rubber. As with rubber, the 
bulk of the material will be a significant 
factor in the tendency to show porosity. 
The greater the bulk, the greater the 
temperature rise and, as a consequence, 
the greater the porosity. 

There is always the possibility that 
voids due to incomplete packing and 
inadequate compression may resemble 
the above-mentioned porous area closely 
enough that it would not be possible to 
differentiate as to the cause. However, 
if the case is bulky, porosity can be sat- 
isfactorily controlled by particular care 
to obtain compression, and either carry 
the case up to the curing temperature 
very slowly or preheat the case for about 
forty-five minutes or one hour at 75° C. 
It should be kept in mind that the curing 
commences with vigor at around 80° C. 
for most of these resins. If these precau- 
tions are observed, the porosity will be 
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either eliminated or limited to a small 
region in the interior, where it will be 
of little consequence. 

Perhaps the greatest contributing fac- 
tor in porosity is localized shrinkage dur- 
ing curing. It is difficult to ascertain the 
difference between the porosity due to 
this condition and that which is incident 
to the tremendous temperature rise ob- 
served during the curing of these mate- 
rials. 

Another effect that has proved some- 
what annoying is blanching and the ap- 
pearance of white spots. Thus far, I 
have failed to find or hear of any at- 
tempt to explain this phenomenon. 
Whatever it is that produces the white 
spot or blanching, it is apparently a rela- 
tively unstable substance, at least in many 
instances, since minor defects of this na- 
ture can often be removed by heating the 
affected area with a hot spatula. The 
tendency to form white spots is also a 
function of temperature, since the effect 
is more pronounced in curing in the vul- 
canizer than when the boiling water cure 
is used. As a matter of fact, there are 
some clinicians who use a vulcanizer cure 
for the sole reason that they like the 
color better, asserting that the denture is 
just a slight bit lighter in color. There 
is the one fact with which we are all 
familiar: the case must be perfectly tin- 
foiled. Often, the case will be apparently 
satisfactory when placed in the mouth, 
but will develop white spots or blanched 
areas a few days later. In the latter case, 
these defects almost invariably appear on 
the ridge side of the denture. At the 
present time, there is apparently no ex- 
planation of this phenomenon. 

Some difficulty, not serious but un- 
sightly, termed color streaking, has been 
observed when using the powder and 
liquid. This is due to the washing 
of the color from the polymer par- 
ticles by the liquid. I found that it was 
possible to virtually eliminate this diffi- 
culty by using a partially polymerized 
liquid rather than a straight monomer. 
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The partially polymerized liquid con- 
sisted of approximately 8 per cent poly- 
mer. This liquid, as an incidental ob- 
servation, enhances the general working 
qualities of the dough formed when the 
powder and liquid are mixed. 

In attempting to formulate a basis for 
a generalized procedure which should 
give satisfactory results, we seem to be 
justified in laying down the following 
rules : 

1. Sufficient material should be com- 
pressed into the mold to compensate for 
the shrinkage of the resin.* 

2. The trial closure should be made 
quite slowly. 

3. The final closure should be delayed 
as long as possible. 

4. A waste channel may or may not 
be required. 

5. The posterior teeth should be me- 
chanically relieved. 

6. Careful temperature control should 
be exercised when the case is bulky. 

7. The case should be perfectly tin- 
foiled. 

Earlier, it was mentioned that luxene 
44 would be included in this paper. The 
most significant difference between this 
product and the others being considered 
is its much greater softness in boiling 
water when fully cured, because of which 
it lends itself nicely to a radical applica- 
tion of point three in the proposed pro- 
cedure. The resin is soft enough that the 
shrinkage may be “followed up” by grad- 
ually making the final closure during the 
first hour of the curing process. Acrylic 
resins can be made which permit manip- 


*When using powder and liquid, it is essen- 
tial to delay packing until the mix has a 
“doughy” consistency. 


387 


ulation of this nature, by reducing their 
softening temperature, either by copoly- 
merization with a softer ester or the ad- 
dition of a supplementary plasticizer such 
as dibutyl] phthalate. 

No attempt is made to outline a de- 
tailed manipulation since ultimately 
every one’s procedure becomes individ- 
ualized to some extent. It is not by any 
means to be inferred that all factors 
have been considered, but merely some of 
the possible causes and effects which 
might contribute to successful or unsuc- 
cessful manipulation of the materials of 
this class. The foregoing discussion is 
more concerned with presenting some of 
the principles involved, with the hope 
that it may aid some clinicians who are 
having difficulty to arrive at a standard- 
ized procedure which will give relatively 
satisfactory results. 
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A NEW DEPARTURE FROM ORTHODOX 
METHODS OF SETTING FRACTURED 
EDENTULOUS MANDIBLES 


By H. C. Berry, D.D.S., Little Rock, Ark. 


N considering a method of setting 
fractures that deviates definitely 
from the orthodox, I limit the dis- 

cussion to the mandible because : 

1. The device used in the fixation 
process functions best in the type of 
osseous structure that is characteristic of 
the mandible. 

2. Trauma in the facial area of suffi- 
cient violence to cause fracture results in 
fracture of the mandible 60-75 per cent 
more often than fracture of the max- 
illae, owing to the fact that the man- 
dible is more exposed and thus more 
often the first bone to receive the im- 
pact of the blow. 

I state that the method to be de- 
scribed is a departure from the orthodox. 
This should not disturb us too much. 
Doubtless those who were privileged to 
witness the dauntless and pioneering in- 
dividual eating the first oyster or to- 
mato expected him to drop dead any 
minute. And, but for his temerity, civi- 
lization might have been denied these 
choice foods. It is the same with sur- 
gery and medicine: Radical procedures 
are presented today and are viewed with 
suspicion and some alarm. Tomorrow, 
some have the temerity to put them to 
the practical test. The day after, they 
become orthodox. That, it seems, is the 
cycle of progress. This is not to say that 
all new methods reach the coveted pin- 
nacle of accepted practice, but had men 
not dared to try new methods, many of 
the marvelous benefits of modern sur- 
gery would not now be available to 
suffering humanity, 
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Before swinging to the left, let us re- 
view what the rightists describe as the 
common or orthodox methods for the 
fixation of fractured edentulous man- 


dibles. 


ORTHODOX METHODS 


1. The Bite Block or Vulcanite Splint 
Method.—This is the least effective 
method of all. Very few dentures are 
stable enough to be of any help, even 
when a bandage or cast is applied about 
the head. It may ease the operator’s 
conscience in giving him the feeling that 
he has done something for his patient, 
but this method does more harm than 
good. 

2. Circumferential Wiring of a Den- 
ture or a Splint.—This is accomplished 
by passing a wire around the mandible 
and over the plate and twisting it tightly, 
thus holding the splint or denture firmly 
on the ridge. It is assumed that the 
fracture segments will thereby be moved 
into proper apposition. While it may be 
effective in some cases, in this respect it 
does cause severe irritation to the soft 
tissues. It is very unsanitary and there- 
fore invites infection, and is usually pain- 
ful and uncomfortable. 

3. Open Reduction Method.—Every 
one who has engaged in traumatic oral 
surgery has at some time been forced to 
resort to this method of fixation, not 
withstanding the cure many times is as 
bad as the disease. When the operation 
is performed extra-orally, the incision on 
the face usually leaves an unsightly scar 
augmented by a draining fistula for 
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weeks and months. The process of de- 
nuding the bone and drilling the holes 
for the wires and bone plate cause a 
great amount of trauma and thus inter- 
feres with the healing processes at the 
site of the fracture. Considerable me- 
chanical difficulty is encountered in ob- 
taining proper alinement and apposi- 
tion of the fracture segments, and once 
the incision is closed, not much can be 
done should the x-ray film reveal faulty 
apposition of the segments. There is 
considerable pain with this operation, 
and usually extended hospitalization is 
necessary. This method too leaves much 
to be desired. 

It must be remembered that both the 


Fig. 1.—Parts and assemblage. A, vitallium 
screw: 1, slot in head of screw, receptacle for 
small ratchet wrench to fit into for turning 
screw into bone. 2, shank or head-end of 
screw over which sleeve “B” slides. 3, small 
hole through screw through which tie wire, 
as in E, is passed. 4, screw threads to engage 
bone. B, vitallium sleeve: 1, hole through 
sleeve through which alinement rod No. 1, as 
in E, is passed. C, vitallium sleeve: 1, hole 
with one end closed, in which alinement rod 
is placed. D, vitallium screw with sleeve in 
place. E, complete assemblage for retention 
of all parts: 1, alinement rod. 2, tie wire. 


nerves and the blood vessels supplying 
the mandible are severed as a result of 
the fracture, and also that when we drill 
holes through the mandible for wiring or 
inserting plates, we may sever them 
again. And so it is with these screw 
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holes: we may sever the nerves, but 
nature takes care of the situation by 
anastomosis. 

All of these methods have been used 
during the ten years that I have given 
special attention to traumatic oral sur- 
gery. I have had ample opportunity to 
become thoroughly convinced of their 
inadequacy. Stimulated by my failures, 
I studied and experimented during the 
entire period, first with dogs and later 
with human beings, with the object of 
developing a better method of handling 
this type of fracture. What I am about 
to present is the result. I term it the 
screw implantation method. 

I claim for this method : 

1. Simplicity and ease of application. 


Fig. 2.—Simple unilateral fracture. Three 
sleeves and screws are used, Nos. 1, 2 and 3. 
Alinement rod, A, B, E and D. B, E, D 
approximate adaptation before the fracture is 
reduced. A, E, D, alinement after fracture 
is set. D, right angle bend in alinement rod 
fixed by wire 5 to the sleeve to prevent rota- 
tion of cranklike force at E. 4, tie wire used 
for fixation of all parts; also used on Nos. 1, 
2 and 3. 


2. Complete control of fracture seg- 
ments until union takes place. 

3. A minimum of surgical measures 
in placing the appliance. 

4. Greater cleanliness and reduction 
of chances for infection. 

5. Greater comfort and less pain to 
the patient. 

6. Reduction of the hospitalization 
period to the minimum. 
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7. Elimination of scars or deformity 
of the face. 


SCREW IMPLANTATION 


Screw implantation, essentially an 
intra-oral method, can be applied extra- 
orally if the occasion demands. I shall 
describe only the intra-oral method. 

The Implantation Appliance-—On 
the left in Figure 1 is the screw A, made 
of vitallium. These screws come in three 
lengths to accommodate the variation in 
jaw thickness. A slot is placed in the 
upper end to facilitate insertion in the 
bone. Below the slot is a hole through 
which a wire is threaded, for purposes 
to be explained later. To the right of 


Fig. 3.—Simple unilateral superimposed 
fracture. 1, closed end sleeve. 2 and 3, reg- 
ular sleeve. A and D, approximate adaptation 
of alinement rod before reduction. B and C, 
position of alinement rod after reduction. E, 
traction wire. Arrows indicate the direction 
of the fracture movement through force of 
appliance. 


the screw is a drawing of the sleeves. 
On the upper sleeve, a hole passes 
through the sleeve. In the lower draw- 
ing, the hole does not extend all the way 
through the sleeve. The purpose of this 
sleeve will be explained later. Figure 
1, B, shows the screw with the sleeve in 
place and Figure 1, C, shows the screws, 
the sleeve and the alinement wire assem- 
bled with the locking or the tie wire 
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(26-gage chrome) in place. The aline- 
ment wire is 14-gage chrome and may be 
obtained in either hard or soft wire. The 
hard or stiff rod is used when there is con- 
siderable displacement and muscle pull, 
or in the multiple type cases. The soft 
rod is used in the simpler cases, it hav- 
ing the advantage of easier adaptation. 


TECHNIC 


Under general or nerve block anes- 
thesia (I prefer nerve block, preceded by 
one-quarter grain of morphine and 150 
grains of atropine), the mouth is ren- 
dered as nearly sterile as possible. The 
fracture or fractures are located clin- 
ically and by examination of the x-ray 
pictures, and with a No. 10 straight 


Fig. 4.—Displaced fractured segment moved 
back into place by traction of tie wire C. 
B, right angle bend to prevent rotation. D, 
tie wire for fixation of alinement rod. Tie 
wires are also used on sleeves 1 and 3. When 
segments E and F need to be separated to 
allow segment G to move into place, sleeve 
3 is replaced with closed end sleeve as shown 
in Figure 1. 


angle surgical bur, fitted into a contra- 
angle handpiece, holes are drilled 
through the gum tissue and almost 
thorugh the mandible. It is important 
to get firm anchorage for these screw 
implants. Also, the deviation of the 
lower border of the mandible buccally in 
the molar region would cause the drill 
to start buccally to the center of the crest 
of the ridge. 
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These screws do not have to be inserted 
parallel to each other, but the more 
nearly they approach the parallel, the 
easier it will be to adapt the alinement 
rod to fit the case. Also, we must keep 
in mind the insertion of these screws in 
a displaced fractured bone. 

The sleeves are vitallium caps that 
slip onto the head-end of the screws, 
which hold the screws to the alinement 
rod. These caps or sleeves are not 
threaded, but slide on the screw and on 
the alinement rod, so as to get traction 
where needed; or they are fixed solid, 
if necessary, for fixation of the bones. 

The tie wire is 26-gage chrome wire, 
used for traction and fixation. 

These screws are also made in an extra 


Fig. 5.—Complete appliance in bilateral 
multiple fracture. Sleeves, alinement wire 
and tie wires are in position. Guy wire A is 
used here to hold the fragments together. 
The cross-section at B shows the depth the 
screw should be placed in the mandible. 


long length, known as external screws 
for the application of this appliance from 
the outside of the face when the occa- 
sion demands, but as I have previously 
stated, I prefer the intra-oral method 
of fixation. The external technic is the 
same as the internal, except that the 
screws are inserted from the outside of 
the face, instead of in the oral cavity. 
This technic is employed when the pa- 
tient is irrational or is under general 
anesthesia. 

In some cases, there may be an ex- 
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treme lateral muscle pull. This is con- 
trolled by the right angle bends at the 
end of the alinement rod, or an auxiliary 
alinement rod is wired to each screw and 
sleeve at the base of the sleeve. 

In some cases, after four weeks, one 
or more of the screws may loosen in the 
bone. If no infection is present, the frac- 
ture should be healed enough by this 
time to be left alone or for removal of 
the appliance, but if we desire to tighten 
the screw, we can kink the alinement rod 
so as to get side pressure on the screw 
in the bone; or we can cut the tie wire 
that holds the screw to the sleeve, and by 
turning the screw a few rounds, we get 
a new bite in the bone. The tie wire is 
then replaced. 


Fig. 6.—Fracture through ramus with teeth 
present. A, B, alinement rod. C, tie wires to 
individual teeth. 1, sleeve and screw. 


Again I insist that the screws be in- 
serted almost through the mandible. In 


fact, I prefer to insert them clear 
through in cases with extreme muscle 
pull. 

The skill, judgment and experience of 
the surgeon quite often determine re- 
sults in the setting of fractures. The ap- 
pliance has to be designed to fit the cir- 
cumstances in each case. 

Fractures are like a jig-saw puzzle: 
we take the pieces and try to restore the 
jaw and face to the original form. 

Contrary to some authorities, we run 
less chance of infection and Nature 
fights infection better inside the oral cav- 
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ity than on the outside, owing to the 
fact that the mouth is more vascular 
than the skin. Why do oral surgeons 
remove impacted molar teeth intra- 
orally if this is not so? 
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I believe that the orthodox methods 
of setting fractured edentulous man- 
dibles are inadequate and that the screw 
implantation method promises far more 
in the way of a perfect result. 


CAUSES AND PREVENTION OF AMALGAM 
FAILURES 


By Georce S. Easton, D.D.S., M.S., Iowa City, Iowa 


_A LARGE majority of amalgam fail- 
ures are due to one or more of the 
following controllable causes: (1) 

the use of an unreliable and unsatisfac- 
tory material; (2) faulty cavity design 
and preparation; (3) improper use of a 
matrix, and (4) mismanagement of the 
amalgam. It seems convenient to discuss 
the prevention of amalgam failures in 
accordance with this grouping of the 
causes. 


FAULTY MATERIALS 


Tests made ten years ago indicated, on 
a fair sampling, that few of the then 
popular alloys were capable of produc- 
ing satisfactory amalgam.’ Hence, it is 
probable that at that time, and prior 
thereto, unreliable materials were respon- 
sible for many amalgam failures. This 
situation, unavoidable as it was then, is 
now completely changed. 

The establishment of a specification 
for dental amalgam alloys by the Re- 
search Commission of the American 
Dental Association was, in effect, a chal- 
lenge to the manufacturers of these 
alloys. It was a challenge to their willing- 
ness and their ability to give to the pro- 


Read before the Section on Operative Den- 
tistry, Materia Medica and Therapeutics at 
the Eighty-Second Annual Meeting of the 
American Dental Association, Cleveland, Ohio, 
September 11, 1940. 
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fession a better material. The extent to 
which this challenge has been met is in- 
dicated by the ever-increasing list of 
names of manufacturers who have certi- 
fied their alloys to the Research Com- 
mission. 

There are at the present time fifty-one 
certified alloys available for use.” All of 
them are, by our own standards, capable 
of being made into satisfactory amalgam 
restorations. This is indeed proof that 
the manufacturers are accepting their 
responsibility, that an important require- 
ment for successful amalgam restorations 
is being met. No reasonable excuse now 
exists for the use of an alloy incapable 
of assuring a satisfactory restoration. 
Obviously, then, the prevention of fail- 
ures due to inadequacy of the material 
needs no discussion. Such failures are 
unwarranted and entirely inexcusable. 
Furthermore, the responsibility for the 
prevention of amalgam failures is now 
squarely upon the shoulders of the indi- 
vidual operator. 


FAULTY CAVITY 


Correct cavity design is a fundamental 
requisite for success in any operative pro- 
cedure. A cavity that is to receive amal- 
gam should have the same careful con- 
sideration as one prepared for the 
reception of foil or an inlay. No logical 
reason exists for the neglect of the funda- 
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mental principles of good cavity prepara- 
tion simply because amalgam is to be the 
restorative material. At the same time, 
there is no logical reason why a cavity 
should be designed without due regard 
for the properties inherent in the mate- 
rial to be used. Nevertheless, there is 
much clinical evidence that a great ma- 
jority of amalgam failures are due, di- 
rectly or indirectly, to faulty cavity 
design and preparation. The following 
information obtained from a survey be- 
ing conducted in the University of Iowa 
dental clinic is presented in support of 
this contention. This report is not to be 


removal of the old amalgam, at which 
time the following points were carefully 
observed: (1) the cavity outline with re- 
spect to extension for prevention; (2) 
the condition of the occlusal carvings ; 
(3) the condition of the proximal sur- 
face with respect to contour, contact and 
the gingival margin, and (4) the finish 
of the restoration. After removal of the 
amalgam, the internal structure of the 
cavity was noted, including the extent of 
caries and the axial and pulpal depth of 
the amalgam, and whether or not a 
method of pulp protection had been used. 

Conditions determined from the ap- 


TABLE 1.—DATA ON RESTORATIONS 


TOTAL RESTORATIONS EXAMINED 


-- 415 


AMALGAM LIMITED TO OCCLUSAL SURFACE -- 141-34% 


PROXIMO-OCCLUSAL OR M-O-D. 


-- 274 - 66% 


EXAMINATION OF RESTORATIONS 


1. OUTLINE FORM 


EXTENTION FOR PREVENTION 


2.OCCLUSAL CONTOUR 


CONDITION OF OCCLUSAL CARVINGS 


3. PROXIMAL SURFACES 


CONTOUR, CONTACT, 


GINGIVAL MARGINS 


4. FINISH OF THE AMALGAM 


EXAMINATION OF CAVITY 
|. EXTENT OF CARIES 


2. DEPTH OF AMALGAM 
AXIALLY AND PULPALLY 
3. PRESENCE OF PULP PROTECTION 


considered as a complete statistical anal- 
ysis of the survey. 

A total of 415 amalgam restorations 
were examined for the purpose of de- 
termining and classifying the possible 
causes of their failure. (Table 1.) Ap- 
proximately two-thirds (274) of these 
restorations involved one or both of the 
proximal surfaces. One-third (141) were 
limited to the occlusal surface. All of the 
fillings had been marked for replacement 
because of clinical evidence of recurrent 
caries. The group contains no teeth 
marked for extraction at the time of the 
examination. 

Each restoration was examined prior to 


pearance of the old restoration are shown 
in Figure 1. A disregard for the basic 
principle of extension for prevention was 
in evidence in 81 per cent (336) of the 
415 restorations. About one-third of the 
amalgams appeared to have been reason- 
ably well contoured on the occlusal sur- 
face. Two-thirds presented no evidence 
of occlusal carvings that were recogniz- 
able as such. Only 11 per cent showed 
evidence of having been even reasonably 
well finished and polished. This percent- 
age of polished restorations is extremely 
high as compared with data presented by 
Ottolengui.* In reporting on the condi- 
tion of 1,067 amalgam surfaces, he stated 
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that but 0.9 per cent had been polished. 

An attempt was made to classify these 
failures roughly according to the internal 
extension of the caries. (Fig. 2.) In 69 
per cent (287) of the cavities, the recur- 
rent caries was limited to the peripheral 
walls; that is, the caries had not pene- 
trated to the extent that the pulp was 
more closely approached than in the orig- 
inal cavity. In several instances, caries 
was limited almost entirely to the dentino- 
enamel junction. In view of the general 
conditions found within the cavity upon 
removal of the amalgam, this would seem 
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toration and marked for extraction at the 
time of the routine examination would 
not be available for inclusion in this sur- 
vey. 

Figure 3 shows the results of an ex- 
amination of 275 restorations involving a 
proximal surface. In 74 per cent (202) 
of the restorations, the failure was lim- 
ited to one or both proximal portions, no 
failure being evident on the occlusal sur- 
face. In only 8 per cent (twenty-three) 
was the failure limited to the occlusal 
surface; while, in 18 per cent (forty- 
nine), the occlusal and one or both 
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PER CENT OF 415 RESTORATIONS 
Fig. 1—Conditions determined from the appearance of the old restoration. 


to pay tribute to the restorative value of 
this material. 

From the extent of the amalgam ax- 
ially or pulpally, pulp protection ap- 
peared to have been advisable in 26 per 
cent (109) of the cavities, although the 
presence of a cement base was detected 
in less than 6 per cent (23). In this con- 
nection, it was interesting to note that an 
actual pulp exposure was found under 
less than 2 per cent (seven) of the resto- 
rations. However, too much value can- 
not be attached to this figure for the 
reason that teeth showing a faulty res- 


proximal surfaces were involved. Eighty- 
eight per cent (242) presented a decid- 
edly incorrect proximal contour and a 
faulty contact. An excess of amalgam at 
the gingival margin was easily detectable 
in 84 per cent of the restorations. 

In 23 per cent (sixty-three) of the 
restorations, a definite V-shaped fracture 
of the amalgam was found at the buccal 
and the lingual margins of the proximal 
surfaces. The cause of these fractures 
could not be determined with any degree 
of accuracy. However, in nearly all 
cases, the outline form of the cavity was 
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faulty to the extent that the fracture 
could have been due to a weakness of 
the amalgam at these margins; that is, 
too much flare of the buccal and lingual 
walls of the proximal portion resulted in 
the development of too acute an angle 
at the junction of these walls with the 
matrix. Failure to properly extend the 
cavity buccally and lingually on the 
proximal surface was evident in a con- 
siderable number of cases. In but twenty- 
six restorations, less than 10 per cent, 
was there a fracture of the amalgam 
across the pulpo-axial line angle. This 
was somewhat surprising in view of the 
emphasis that has been placed on the 


at large, it would seem that amalgam is 
not being given a fair chance to demon- 
strate its value as a restorative agent 
because of neglect of the fundamental 
requirements for successful operative 
dentistry. After discounting these findings 
because of the relatively small number 
of restorations studied, it still remains 
evident that faulty cavity preparation is 
a predominant factor in amalgam fail- 
ures. 

How, then, may these failures be pre- 
vented? The answer, although it has a 
somewhat complex phase, is essentially 
simple. 

Many a dentist has created in his own 
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ighty- Fig. 2.—Conditions determined after removal of the amalgam. 
decid- 
und a weakness of the amalgam at this point. mind and, consequently, in the minds of 
am at The fact that the exact etiology of his patients, the idea that amalgam is a 
table caries is as yet undetermined precludes cheap, third-rate material. Because he has 

the possibility of determining, with even sold “silver fillings” instead of dental 
f the a fair degree of accuracy, the actual rea- _ restorations, he has taught these patients 
cture son for recurrence of caries. Also, failure to believe that the fee should be com- 
uccal of the amalgam due to the use of poor mensurate with the intrinsic worth of the 
ximal materials or to an incorrect manipulative material. The result is that the dentist, 
tures technic must be recognized as a possible in many instances, is unwilling to devote 
egree factor in failure of the restorations. How- the time necessary for preparation of the 


cavity. The answer to this phase of the 


y all ever, if the conditions found in this sur- 
problem is not so simple, nor is it within 
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the scope of this discussion. It is suffi- 
cient to state that G. V. Black* suggested 
an answer when he said, “The idea that 
an amalgam is a cheap filling, to be 
made quickly in ‘any old way’ should be 
discarded forever. The dentist should 
have the same pay for time in making 
amalgam fillings as in making gold fill- 
ings, and take the time to do it well.” 
Prevention of failures due to the cavity 
preparation is an essentially simple mat- 
ter because it is based primarily upon 
two simple requirements ; namely, a fa- 
miliarity with and appreciation of the 
basic principles of cavity preparation, 
and an understanding of the modifica- 


lected when amalgam is to be used in 
the cavity cannot be readily understood. 

The properties of amalgam are, in 
many respects, totally different from 
those of gold foil or of the inlay alloys. 
Cavities for the reception of amalgam 
must, therefore, vary in design from 
those to be filled with gold. The extent 
of the variation must be governed by 
such local conditions as the extent of the 
caries present, the position of the tooth 
in the arch and the relationship between 
the tooth to be restored and the adjacent 
and opposing teeth. 

Three main points are to be remem- 
bered in the preparation of an amalgam 
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20 
PER CENT OF 274 RESTORATIONS 
Fig. 3.—Results of the examination of 274 amalgam restorations involving a proximal surface. 


tions necessary in the cavity because of 
the properties and characteristics of 
amalgam. 

Failure to meet the first requirement is 
largely a matter of carelessness and 
negligence on the part of the operator. 
Such principles as extension for preven- 
tion, the establishment of flat walls and 
right angles and the judicious mainte- 
nance of a dry cavity are applicable to 
all cavities regardless of the type of ma- 
terial to be used therein. Why these 
principles should be so frequently neg- 
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cavity: First, the cavity must be so de- 
signed that there will be no frail margins 
in stress-bearing areas. The more closely 
these margins approach a right angle, 
the stronger and more stable the amal- 
gam will be. 
/ Second, the cavity should be somewhat 
/deeper both axially and pulpally in order 
‘to provide for a greater thickness of 
amalgam. Certainly, this does not mean 
that the cavity should be prepared with- 
out consideration for the pulp—a condi- 
tion that is altogether too prevalent. 
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Perhaps it is true that amalgam carries 
thermal and galvanic changes to a less 
extent than does gold. Nevertheless, it 
does definitely transmit these reactions. 
Furthermore, there is an ever-present 
possibility of electrolytic disintegration of 
the amalgam. For these reasons, some 
pulp-protecting medium should always 
be used when the pulpal or axial walls 
closely approach the pulp. If the cavity 
is deep, but not deep enough to warrant 
the use of a cement base, a coating of 
cavity varnish may be advantageously 
used. 

Third, the cavity must be so designed 
that the proximal portion will not be de- 
pendent on the occlusal portion for 
strength. This independence of the two 
portions of the cavity can be obtained 
(1) by the use of an outline form that 
will assure a desirable bulk of amalgam 
across the pulpo-axial line angle; (2) by 


_ having the proximal portion of the cavity 


as nearly boxlike as possible, with a mini- 
mum of flare to the buccal and lingual 
walls, and (3) by the use of a retention 
form that includes opposing and well- 
defined angles in the proximal portion of 
the cavity. These angles, if properly pre- 
pared, not only assist in the retention of 
the amalgam, but also provide for a 
greater bulk of material buccolingually 
across the axial wall. They should, there- 
fore, be more than mere undercuts at the 
gingival wall. 


THE FAULTY MATRIX 


More than four-fifths (89 per cent) of 
the amalgams examined in the above- 
mentioned survey were faulty on the 
proximal surfaces. Some were faulty be- 
cause of contour, some because of con- 
tact. Most of them had an appreciable 
amount of excess amalgam at the gingival 
Margin—gingival overhang. For the most 
part, these conditions were chargeable to 
the incorrect use of a matrix and prob- 
ably could have been prevented had one 
been correctly used. 

One important function of an opera- 


tive restoration is to restore anatomic 
form and function. This can be achieved 
only when a proximal contour and con- 
tact normal for that individual tooth 
have been restored. Obviously, this neces- 
sitates a correct functional position of 
the tooth in the arch—a correct relation- 
ship between it and the adjacent teeth. 
Wherever this condition does not exist 
naturally, it must be obtained by previous 
and slowly gained separation. 

Various types and kinds of matrices 
and technics of adjustment have been 
advocated. Most of these are useful and 
satisfactory in the majority of cases ; none 
are entirely universal in their application. 

There are two essential requirements 
for a satisfactory matrix, both of which 
apply whether the matrix is mechanical 
or handmade: (1) it must be sufficiently 
strong and rigid to withstand heavy and 
thorough condensation and (2) it must 
be so adjusted that correct contour and 
normal contact will be restored. 

To apply a matrix is not enough: it 
must be actually fitted to the individual 
tooth. The following steps are suggested 
as a means of insuring proper adjust- 
ment: 1. Adjust the band to obtain a 
close fit at the gingival portion. 2. Check 
the angles formed at the junction of the 
matrix with the buccal and lingual walls 
to be sure that the finished line angles 
will be well rounded and not angular. 
If necessary, readjust the band to insure 
this condition. 3. Make certain of a 
good contact by burnishing the band 
against the adjacent tooth at the correct 
point of contact. 4. Recheck the gingival 
margin and insert previously prepared 
soft wood wedges. These wedges should 
be roughly triangular in cross section to 
conform to the shape of the interproxi- 
mal space. They should be carefully 
placed to prevent injury to the septal 
tissue. 


MISMANAGEMENT OF THE AMALGAM 


Many of the factors involved in mix- 
ing and packing amalgam are of a vari- 
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able nature. Their control is dependent 
on the adequacy of the instructions fur- 
nished by the manufacturer and the 
ability and inclination of the dentist to 
follow them. The importance of these 
variables and their effect upon test re- 
sults have been carefully studied and 
amply emphasized by Taylor,° Ward 
and Scott,®* Skinner,® Hollenback® and 
others. 

Most of the variable factors are con- 
cerned with trituration, one of the most 


} important phases of the amalgam tech- 


nic. Thus far, standardization of this 
manipulative phase has not been at- 
tained. The manufacturer must furnish 
the technic to be used with each particu- 
lar alloy. The number of technics in 
use is limited only by the number of 
available alloys. 

The instructions furnished by the man- 
ufacturers, complete as they are in most 
instances, are not considered entirely 
adequate from a testing standpoint. It 


has been shown, for example, that the’ 


type and condition of the pestle and mor- 
tar may affect the amalgam.® Reports 
of studies conducted in the National 
Physical Laboratory in England insist 
that uniform results are not to be ob- 
tained with any pestle and mortar, but 
that amalgam should be mixed in a 
thumbstall.*° Sweeney” is of the opinion 
that “it is impossible to be sure of a given 
pestle pressure without a pressure-regu- 
lating device.” Furthermore, the amount 
of work necessary to produce a given 
mix of amalgam depends on the size of 
the mix, and in practice mixes vary in 
size. 

It is certain that these and other fac- 
tors have a direct bearing on the integ- 
rity of the amalgam so far as test results 
are concerned. However, from the stand- 
point of practical clinical dentistry, there 
are certain facts which need to be con- 
sidered. In the first place, if a restorative 
material is to be generally satisfactory, it 
must be capable of being correctly han- 
dled by the average operator. With a 
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reasonable and practical manipulative 
procedure, it must give satisfactory re- 
sults. Complicated technics are not likely 
to be closely followed by the average 
practitioner. Secondly, trituration vari- 
ables can be controlled with consider- 
able precision in the laboratory, but the 
average operator in the average dental 
office cannot control them with any such 
degree of fineness, nor, for that matter, 
is such extremely accurate control neces- 
sary if good judgment has been exercised 
in the selection of the alloy. 

The better alloys, when mixed in exact 
accordance with the manufacturer’s in- 
structions, have physical property values 
considerably in excess of the minimum 
requirements set forth in the specifica- 
tion. With a reasonable and practical 
manipulative technic, such alloys will 
,give satisfactory results. They are not 
}dangerously susceptible to slight varia- 
‘tions in technic, and such variations are 
not apt to be responsible for failure of 
the material in practice. In this connec- 
tion, one point needs to be strongly em- 
phasized: Carelessness and haphazard 
methods have no place in present-day 
amalgam technics. They invariably in- 
vite failure. 

The establishment of a specification 
for amalgam alloys and their perfection 
on the basis of this specification marked 
a great improvement in the field of amal- 
gam restorations. Another great forward 
step would be the establishment of a 
simplified and standardized technic for 
mixing this material. Sweeney" believes 
that this can be accomplished by the 
manufacturer by “furnishing the dentist 
with mechanical means for the tritura- 
tion of each specified alloy, thereby .. . 
assuming responsibility for the amalgam 
rather than the alloy.” 

There is another method by which the 
mixing technic might be standardized. 
After due consideration of all the fac- 
tors involved, a standard method of pre- 
paring the amalgam might be established 
and that technic incorporated in the 
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specification pertaining to this material. 
Manufacturers would then modify their 
alloys to the extent that the resulting 
amalgam would possess the necessary 
properties when mixed according to the 
standard technic. It seems certain that 
the standardization of this technic, how- 
ever obtained, would settle for all time 
many of the now existing controversial 
points, which, in some instances at least, 
may be merely differences of opinion. 

The purpose of this discussion is not 
to describe in detail any phase of the 
manipulative technic, but rather to em- 
phasize certain points considered to be 
of paramount importance in the preven- 
tion of failures. Briefly stated, the salient 
features of a safe mixing technic are as 
follows : 

1. Use a definite alloy-mercury ratio, 
obtained by means of an adjustable gage 
or scale. 

2. Amalgamate lightly. In lieu of a 
standardized procedure, the manufac- 
turer’s instructions must serve as a guide 
to the pressure to be exerted. Heavy 
grinding pressures are never to be used. 

3. Mix only until the mass is definitely 
coherent. This stage is reached when the 
mass definitely sticks together, begins to 
develop a slight brightness and will fall 
from the mortar to the hand. Mixing 
should not be continued until the mass 
becomes “plashy” and sticks to the sides 
of the mortar. 

4. Mull the amalgam until it becomes 
“silvery,” smooth and plastic. Adaptable 


plasticity is best developed in this man- 


ner. Whether mulling is done in the 
hand or in a piece of rubber dam is rel- 
atively unimportant. Hand mulling can 
be objected to only on the grounds of 
cleanliness, an objection that can be 
overcome by wiping the palm with al- 
cohol. Obviously, the hand should be 
clean and dry. If the rubber dam is to 
be used, the protective coating of pow- 
der should be thoroughly washed off. 
The packing phase of the amalgam 
technic, although containing fewer vari- 


able factors, is ofttimes just as responsible 
as the mixing phase for failure of this 
material. “The whole principle of per- 
fect work is contained in one word, 
compression.” This statement was made 
by G. V. Black* more than forty years 
ago. Today, as then, it emphasizes a 
cardinal point in the prevention of amal- 
gam failures. 

Amalgam will not flow to place. Con- 
sequently, if failure is to be prevented, 
every bit of the amalgam must come 
under the compressive force of condens- 
ing instruments of the correct size and 
shape. These instruments must be of 
sufficient size that the underlying amal- 
gam will be compressed rather than 
penetrated. Their shape should conform 
to the shape of the portion of the cavity 
in which the amalgam is being con- 
densed. 

No mercury should be expressed from 
the mass of amalgam. Rather, the mass 
should be divided into a convenient num- 
ber of portions and the excess mercury 
be expressed from each portion just prior 
to its insertion in the cavity. Manipula- 
tion of the amalgam must be a contin- 
uous process. No time should be lost be- 
tween mixing and packing, and the 
amalgam should be permitted to lie idle 
no longer than is absolutely necessary. 

The packing force should be directed 
toward the surrounding walls, including 
the matrix. Particular attention should 
be paid to condensation along the oc- 
clusal margins. The entire process should 
be just as orderly and just as thorough 
as a gold foil restoration. 

Although it is not essential to the pro- 


, duction of a satisfactory restoration, the 


Hollenback pneumatic mallet may be ef- 
fectively used to reduce amalgam fail- 
ures. However, it must be remembered 
that failures due to careless and disor- 
derly packing are not to be overcome by 
the use of this or any other means of 
condensation. 

Tests made at the State University of 
Iowa College of Dentistry upon amalgam 
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samples prepared from three commonly 
used alloys indicate that the use of the 
Hollenback mallet results in an improve- 
ment in strength, hardness and flow, but 
that the expansion obtained by this 
method is approximately 25 per cent less 
than that obtained by hand condensa- 
tion. Because of this decreased expansion, 
care must be exercised in the selection 
of the alloy when mallet condensation 
is to be used. The normal or reported 
expansion should be sufficiently high to 
safely permit this reduction. 

No amalgam restoration can be con- 
sidered entirely satisfactory unless it re- 
stores the tooth to its correct anatomic 
form. This means that it must assure an 
occlusal contour normal for the individ- 
ual tooth, that the filling must be cor- 
rectly carved. It means, further, that 
the amalgam must be properly finished 
and polished. All margins must be made 
flush with the tooth, and this must be 
accomplished after the primary volume 


changes have reached completion. Amal- 
gams, being base metal alloys, are al- 
ways subject to tarnishing. However, this 
action will be slower and much less pro- 
nounced if the surfaces are left smooth 
and highly polished. 


CONCLUSIONS 


1. With fifty-one satisfactory alloys 
now available, inadequate materials need 
no longer be considered a legitimate 
cause of amalgam failures. 

2. The majority of amalgam failures 
are due to causative factors entirely 
under the control of the dentist ; namely, 
faulty cavity preparation, an incorrect 
application of a matrix and mismanage- 
ment of the amalgam. 

3. Results of a survey of 415 amalgam 
restorations needing replacement indicate 
that a faulty cavity and a faulty matrix 
were factors in a very great majority of 
the failures. 

4. The probability of failure of amal- 
gam restorations is greatly decreased 
when (a) the cavity is correctly designed 
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and adequately prepared ; (b) a contour 
and contact normal for the involved 
tooth is restored by using a correctly 
fitted matrix; (c) a reasonably accurate 
control is maintained over the variable 
factors incident to mixing and packing, 
and (d) the restoration is given correct 
anatomic form and is well finished and 
polished. 

5. The establishment of a standard 
technic for preparing amalgam would 
minimize the chances of failure due to 
faulty manipulation. The development 
of such a technic might well be consid- 
ered by the Research Commission of the 
American Dental Association. 
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AUTHENTIC DENTAL HEALTH INFORMATION 
FOR THE SCHOOL CHILD 


N answering the question as to what 
we can teach the child that is authen- 
tic regarding dental health, two sub- 

headings suggest themselves: 1. What 
underlying theories and premises con- 
cerned with dental health practices are 
consistent with present-day scientific 
knowledge? 2. What dental health prac- 
tices should the school child adopt? 


UNDERLYING THEORIES AND PREMISES 


Teeth are integral parts of the body. 
Within the healthy tooth, blood circu- 
lates and into it nerve impulses pene- 
trate. Then, too, all teeth have an in- 
timate relationship with the nervous 
system, with the blood stream and with 
the lymph circulation of the jaws. Also, 
the growth and strength of the muscles 
and bony structure of the head are 
markedly influenced by the alinement 
and function of the teeth. 

Such interdependence of mouth and 
body indicates that the health of teeth 
depends on a number of known factors, 
such as heredity, body health, function 
of internal glands, emotional status, nu- 
trition and dental care. We may as- 
sume too that some unknown conditions 
influence dental health. 

The presence of so many underlying 
causative elements has made it extremely 
difficult to obtain proof of the superiority 
of any one procedure in preventing den- 
tal disease. For example, where attempts 
have been made to prove that dietary 


Read before the Section on Children’s Den- 
tistry and Oral Hygiene at the Eighty-Second 
Annual Meeting of the American Dental Asso- 
ciation, Cleveland, Ohio, September 12, 1940. 
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By J. M. Wisan, D.D.S., Trenton, N. J. 


elements are most significant in the pre- 
vention of dental decay, irrefutable proof 
has not been forthcoming because of the 
existence of several variables. Thus, in 
appraising research studies concerning 
dental health practices, one can assign 
relative values, but not state inflexible 
conclusions. 

It is in the spirit of offering prudent 
information that the following funda- 
mentals are suggested for present-day 
dental health educators who have the 
responsibility of guiding the health prac- 
tices of school children : 

1. Health is influenced by teeth and, 
in turn, the condition of the teeth and 
their surrounding tissues is affected by 
bodily health. 

2. Being a significant factor in the 
health of all tissues, including teeth, nu- 
trition in all of its aspects merits intelli- 
gent consideration in preventive dental 
programs for school children. 

3. The fluorine content of water seems 
to influence the incidence of dental ca- 
ries, but further study is needed. 

4. Medical advice and attention are 
essential to assure physical and mental 
health, which, in turn, contribute to den- 
tal health. 

5. Home care will help to maintain 
dental health. 

6. Under the living conditions created 
by modern civilization, dental care, with 
emphasis on preventive treatment, is in- 
dispensable for immediate dental needs. 
It may be said that modern dental sci- 
ence offers to every person freedom from 
dental disease at least. 

7. A person may be said to have maxi- 
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mum dental health if the teeth are sound 
and in their proper places with no gaps 
in the dental arches. 

8. Regularity and consistency are truly 
the jewels of dental health. Sporadic 
dental care and temporary short-lived 
dietary precautions will prove disap- 
pointing in attempts to attain oral health. 
On the other hand, regular application 
of dental health practices will provide 
to every individual what for him is maxi- 
mum dental health. 


DENTAL HEALTH PRACTICES FOR SCHOOL 
CHILDREN 


Foods.—In selecting foods, the follow- 
ing may be considered healthful to den- 
tal tissues: milk, fresh fruit and fruit 
juices, fresh and properly cooked vege- 
tables, meat, cheese, fish, eggs, whole 
grain bread and whole grain cereals, 
cod-liver oil and water. Some foods 
should be limited if not excluded; for 
example, refined cereals, sweets and rich 
desserts. 

Dental Care.—Dental examination and 
treatment should be routine in every 
school child’s life. Inasmuch as decay 
progresses rapidly in children’s teeth, an 
examination at least every three months 
is precautionary. X-rays are now an in- 
dispensable part of every careful dental 
examination because they reveal obscure 
dental defects. Persons without dental 
training, whether they be lay persons or 
members of other health professions, 
have not the knowledge to detect early 
signs of dental disease. 

At this point, it is appropriate to men- 
tion the unreliability of the school in- 
spection as a means of determining the 
dental needs of individual children. 
The school dental inspection—purposely 
termed inspection because it is not to be 
considered a thorough examination—is 
indispensable for educational purposes 
and for statistical comparisons of groups ; 
but it is deceptive in seeking information 
concerning the dental requirements of 
the child. Particularly fallible is the in- 
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spection by means of the tongue de- 
pressor. Many children told after a super- 
ficial school inspection that no defects 
exist fail to visit their dentist, and so 
hidden cavities are neglected and later 
teeth are lost unnecessarily. The truly 
preventive dental examination helps to 
ward off serious dental disease by reveal- 
ing defects in the early stages. 

In most children’s teeth, the enamel 
shows cracks and grooves which are liable 
to decay. Careful dentists eradicate these 
weak points in the tooth armor as soon 
as they are discovered. This is particu- 
larly true of the first permanent molar, 
the first permanent tooth to erupt. 

Under no conditions should tooth de- 
cay either in the first foundation teeth 
or in the second permanent teeth be 
neglected. Prompt treatment is necessary 
if the pulp (nerve) is to be protected 
from infection. 

Dental authorities believe that infected 
teeth lower the efficiency and cause sick- 
ness. Colleges and army and navy train- 
ing institutions such as Annapolis and 
West Point refuse to admit candidates 
who have unhealthy mouths. Armies re- 
ject volunteers with bad teeth. 

If permanent teeth have been lost 
(extracted), immediate steps should be 
taken to have them replaced. Prompt 
action will prevent the remaining teeth 
from shifting out of their normal posi- 
tions. Few persons realize that much 
dental trouble after 20 can be traced to 
neglect during the school age period. 
The pyorrhea of the 40’s is frequently 
due to extraction of a tooth during the 
“teen” age and failure to replace the 
missing tooth promptly. Naturally, the 
best course is to treat decay during the 
incipient stage, but if teeth are lost, no 
unnecessary time should be wasted in 
replacing them. 

Irregular and unsightly teeth not only 
affect the appearance and personality of 
children, but also make the mouth more 
liable to future dental disease. Straight- 


‘ening teeth requires much time and skill 
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and is therefore more costly than rou- 
tine dental treatment. However, most 
specialists (orthodontists) make it avail- 
able to the average family by accepting 
monthly payments. 

Home Care.—By using a toothbrush, 
dentifrice and mouthwash, the school 
child helps to keep his mouth reasonably 
clean. Of course, a suitable brush and 
a careful systematic procedure are desir- 
able. 

A small brush with spaces between the 
bristles is best adapted for a child’s 
mouth. In brushing the upper teeth, 
the motion should be downward and 
away from the gums; while in brushing 
the lower, the motion is upward and 
away from the ‘gums. In cleaning the 
biting surfaces of the back molars, a 
scooping motion will be found most ef- 
fective. 

Inexpensive tooth powders can be 
made up by using such a formula as 
the following : 


PHILADELPHIA DENTAL DisPENSARY TOOTH 
PowDER 
Parts by 
Weight 
Calcium carbonate precipitated 95 
Castile soap 
Saccharine 
Oil of birch 
Oil of peppermint 


Commercial toothpastes and powders 
are made tasty so that their use will be 
more pleasant. To be safeguarded against 
false claims, it is wise to use products 
that display the Seal of Acceptance of 
the American Dental Association. 
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RELATIONSHIP OF DENTISTRY TO PEPTIC 
ULCER AND GOITER 


By G. Arnotp Stevens, M.D., Los Angeles, Calif. 


O* first thought, it would seem 


somewhat incongruous to consider 

jointly two such apparently un- 
related conditions as peptic ulcer and 
goiter. However, these diseases, when 
one thinks of them from the aspect of 
their relationship to dentistry, manifest 
certain factors in common. The cause 
of both conditions is unknown, yet cer- 
tain predisposing etiologic factors seem 
to be common to them. Both hyperthy- 
roidism and peptic ulcer predominate in 
high strung persons, both conditions ap- 
pearing to be associated with a disturb- 
ance of the sympathetic nervous system ; 
and, in both conditions, foci of infection, 
including those of dental origin, seem to 
play a part. 

This discussion will be confined essen- 
tially to a summary of related dental ab- 
normalities. In my practice, I have been 
impressed with the frequency of dental 
caries and pyorrhea in patients with 
hyperthyroidism and gastric and duo- 
denal ulcer as compared with the inci- 
dence of dental disease in patients pre- 
senting themselves for treatment of other 
conditions. The increased incidence of 
dental infection in patients having goiter 
has been reported in the literature, al- 
though the relationship has not appeared 
to be constant. Lintz found that, of the 
patients he examined with goiter, 40 per 
cent had either infected or extracted 
teeth; whereas, in his control series of 
normal persons, the incidence was only 
17 per cent. 


Read at the annual meeting of the Southern 
California Dental Association, October 23, 
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Halstead, Boos, Abbott and others have 
noted a similar, but not so marked, rela- 
tionship of foci of infection, including 
those of the teeth, to goiter. 

Granted, then, that this relationship 
exists, which is cause and which is effect? 
W. A. Plummer, of the Mayo Clinic, ad- 
mits the probability that foci of infec- 
tion may precipitate a hyperthyroidism. 
On the other hand, he believes that the 
presence of toxic goiter may make the 
patient more susceptible to foci. To sub- 
stantiate this opinion, he presents data 
from clinical histories in which a con- 
siderable percentage of patients did not 
present dental abnormalities until after 
the development of goiter. Obviously, 
accurate deductions of this nature are 
difficult to arrive at, since one must de- 
pend entirely on the history given by the 
patient. 

It is likewise difficult to answer the 
question why disease of the thyroid and 
disease of the teeth are so frequently co- 
existent. The results of investigation in 
this field are somewhat confusing. 

Eric Stern, of the faculty of medicine 
of the University of Paris, has published 
data which suggest that the relatively 
large number of dental defects in cases 
of hyperthyroidism are due to defective 
capillary nutrition resulting from the 
altered metabolism. 

Althausen et al. state that the admin- 
istration of thyroxin doubles the excre- 
tion of calcium, owing to increased 
peristalsis, and thus facilitates the devel- 
opment of dental caries. On the other 
hand, Hellwig reports, in the January 
1940 issue of Archives of Surgery, that 
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an excessive amount of calcium chloride 
and calcium carbonate in the blood 
stream Causes goiter in dogs. 

Bartels and Haggart, of the Lahey 
Clinic, noted that, in addition to a tend- 
ency to early caries in the teeth of hyper- 
thyroid patients, there is a coexistent al- 
veolar resorption. It is conceivable, they 
believe, that a general decalcifying proc- 
ess (osteoporosis) exists which, in some 
cases, extends to the tooth structures, re- 
sulting in a lowered resistance to caries. 
The presence of osteoporosis had been 
previously reported by von Reckling- 
hausen, Koeppen and others. 

In contradistinction to these findings, 
Arnold Osterberg states that his chem- 
ical investigation of the bones of hyper- 
thyroid patients yields no evidence of 
osteoporosis. Likewise, Schour believes 


that available facts do not establish a cor- 
relation between calcium metabolism and 
caries. 

A greater than average incidence of 


dental infection in patients with peptic 
ulcer is likewise supported in the litera- 
ture. Eusterman and Austin, of the 
Mayo Clinic, have cited clinical data 
suggesting the etiologic relationship of 
foci to ulcer. The most unique experi- 
mental work along this line is that of 
Rosenow, who produced duodenal ulcers 
in dogs by the intravenous injection of 
certain strains of streptococci obtained 
from the teeth. The organisms obtained 
from the ulcers were similar in cultural 
characteristics to those procured from the 
teeth. 

The réle of vitamins in the association 
of dental caries and diseases of the thy- 
roid and the stomach has been stressed 
by Keeton, of the University of Illinois. 
He reminds us that 0.45 gm. of calcium 
is the normal daily intake requirement 
and that any alteration of gastric acidity 
retards calcium absorption. He states 
that the resultant decrease in blood cal- 
cium is aggravated by a relative defi- 
ciency of vitamin D in both toxic goiter 
and ulcer. In 1937, he found that, in 
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hyperthyroidism, an excessive amount of 
vitamin C is used. This vitamin, he 
points out, is a catalyst in cellular oxida- 
tion and also regulates the colloidal con- 
dition of intracellular substances. Vitamin 
C deficiency, therefore, results in swelling 
and bleeding of the gums and increased 
capillary fragility. Since teeth require 
oxygen for life, the deficient oxidation 
resulting from an inadequacy of vitamin 
C predisposes to caries. 

Regardless of whether the relationship 
of diseased teeth to peptic ulcer and 
goiter is causative, resultant or both, one 
fact remains clear: neither of these con- 
ditions can be treated adequately if the 
need for care of the teeth is disregarded. 
This care can be administered properly 
only by the dentist, and, in order for him 
to handle intelligently his part of the 
case, he should be familiar with certain 
general principles of the treatment of 
these ailments. 

To rationalize the treatment of peptic 
ulcer, the management of the two types 
of this lesion, namely gastric and duo- 
denal ulcers, must be considered sep- 
arately. Available data indicate that 
from 5 to 10 per cent of ulcers of the 
stomach become malignant, whereas can- 
cer of the duodenum is practically un- 
heard of. Although in all uncomplicated 
gastric and duodenal ulcers, medical 
treatment should be tried before surgical 
measures are instituted, the medical treat- 
ment of gastric ulcer should not be pro- 
longed unless there is early evidence of 
improvement, because of the possibility 
that the ulcer may be malignant. In the 
latter event, surgery offers the only hope 
of cure. On the other hand, duodenal 
ulcer may be treated medically for 
months, and even years, without danger 
of this complication. Included in the 
medical management of these lesions is 
the removal of all foci of infection. Den- 
tal disease should be corrected, including 
the extraction of diseased teeth when in- 
dicated. 

The essential indications for surgery 
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of gastric ulcer are (1) failure to obtain 
clinical and roentgenologic cure within a 
relatively short period of medical treat- 
ment, (2) repeated hemorrhage, (3) per- 
foration and (4), occasionally, obstruc- 
tion. Although no one operative pro- 
cedure applies in the treatment of gastric 
ulcer, some form of partial gastrectomy 
will usually offer the highest percentage 
of surgical cures. In this operation, from 
one-third to one-half of the stomach is 
removed and gastro-intestinal continuity 
is reestablished by anastomosis of the 
jejunum or the duodenum with the re- 
maining portion of the stomach. 

Indications for the surgical treatment 
of duodenal ulcer are (1) failure of the 
ulcer to respond to prolonged medical 
treatment, (2) obstruction, (3) repeated 
hemorrhage and (4) perforation. The 
most commonly performed operations for 
this condition are partial gastrectomy 
and gastro-enterostomy. The latter con- 
sists of shortcircuiting the exit of the 
stomach contents by establishing anas- 
tomosis of a loop of jejunum with the 
anterior or posterior wall of the stomach. 
Partial gastrectomy for duodenal ulcer 
has replaced gastro-enterostomy to a con- 
siderable extent recently. And it seems 
rightly so, because the ulcer patient with 
a high gastric acidity is less likely to de- 
velop postoperative ulcer at the site of 
the anastomosis after gastrectomy than 
after gastro-enterostomy. However, one 
must not minimize the importance of 
gastro-enterostomy as a therapeutic agent 
in duodenal ulcer. 

The indications for gastro-enterostomy 
in the treatment of duodenal ulcer may 
be summarized as follows: 1. Obstruct- 
ing duodenal ulcers in patients over 
50 years of age. Patients of this age 
group, it has been found, have a lower 
gastric acidity than younger individ- 
uals and, therefore, are less prone to 
develop postoperative ulcers at the site 
of the anastomosis. 2. Cases in which, 
for mechanical reasons, the operation of 
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gastrectomy cannot be performed. 3. 
Patients whose general condition does not 
warrant the added surgical risk of gas- 
trectomy. 

The treatment of goiter depends on 
the type of thyroid abnormality present. 

The simple colloid goiter, occurring 
most frequently in adolescent girls and 
young women, does not call for surgical 
interference. It will usually subside un- 
der medical treatment with small doses 
of iodine. 

It is safer to treat nodular non-toxic 
goiter surgically because a material per- 
centage of these goiters will become 
toxic in time (Plummer) and 3 per cent 
of them become malignant (Pemberton 
and others). The operative mortality in 
these cases is only 0.3 per cent. There- 
fore, the chance of dying from malig- 
nancy in this type of goiter is ten times 
greater than the chance of dying from 
the operation. 

It is generally agreed that both 
nodular toxic goiter and diffuse toxic 
goiter (exophthalmic goiter) are best 
treated surgically because of the impend- 
ing cardiac damage in these cases. The 
importance of preoperative medical man- 
agement cannot be overestimated. This 
includes the administration of iodine and 
sedatives. The average time required to 
prepare the patient for operation is from 
ten to fourteen days. 

It is the opinion of some that foci of 
infection such as septic tonsils and teeth 
should be removed before surgery of the 
thyroid is undertaken. Oliver T. Os- 
borne, emeritus professor of therapeutics 
at Yale University, believes that a thy- 
roid gland should never be operated 
upon until dental and tonsillar foci have 
been removed. It is true that at times the 
basal metabolic rate is lowered and nitro- 
gen retention is increased by the removal 
of these foci. Evarts Graham and others 
have noted an occasional remission of 
symptoms of hyperthyroidism after re- 
moval of dental foci. 
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However, the present consensus is 
that, usually, an aggravation of the thy- 
rotoxic symptoms occurs after tooth ex- 
traction. It therefore seems safer to 
remove these foci after the patient has 
recovered sufficiently from the thyroid 
operation. I subscribe to this latter view. 
It is my practice to refer these patients 
to the dentist for extraction about six 
weeks after thyroidectomy. 

If the patient is adequately prepared 
preoperatively, the operation is properly 
executed and due consideration is given 
to postoperative care, the mortality from 
goiter operations is less than 1 per cent. 
According to available statistics, then, 
thyroidectomy is safer than: appendec- 
tomy for acute appendicitis. 


CONCLUSIONS 


1. Certain factors are common to 
goiter and peptic ulcer with relation to 
dentistry. 


2. All dental disease should be cor- 
rected before operation for peptic ulcer 
is instituted. 

3. Conversely, in the case of the goiter 
patient, it seems safer to extract teeth 
after the patient has sufficiently recov- 
ered from thyroidectomy to make such 
dental procedures safe. 

4. The optimum results in the treat- 
ment of these conditions are obtained 
through cooperation of the internist, the 
surgeon and the dentist. 

9028 Sunset Boulevard. 


THE RADICULAR CYST AND ROOT GRANULOMA 


By W. Harry Gu uirer, D.M.D., Boston, Mass. 


PPARENTLY, there is some con- 
fusion as to the differentiation 
between the root granuloma and 

the radicular or root cyst. There is a 
tendency to call all rarefied areas as re- 
vealed by the x-rays cysts, when such 
areas occur about the roots of teeth, and 
whether they are small or large. 

Many lesions of benign and many of 
malignant character have a_ similar 
roentgenographic appearance, but, in 
the present instance, only the root gran- 
uloma and radicular or root cyst will be 
considered. 

Radicular cysts and root granulomas 
are associated with erupted teeth, roots, 
usually devitalized, or areas from which 
such erupted devitalized or infected teeth 
or roots have been extracted previously. 

The causative factor in granuloma is 
infection by bacteria that have invaded 
the pulp through primary caries, or sec- 
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ondary infection under fillings and in 
root-treated teeth, and subsequent inva- 
sion of the apical area. A pulp may lose 
its vitality from the proximity of a fill- 
ing or from trauma with subsequent 
gangrene, but may remain quiescent as 
to symptoms. It is non-vital neverthe- 
less, giving rise to either the root gran- 
uloma or the radicular cyst. 

One must not lose sight of the fact 
that periodontal infection, subsequent 
to trauma or some other predisposing 
condition, may lead to the same processes 
of granuloma or radicular cyst forma- 
tion at any point along the periodontal 
membrane, with either a vital or a non- 
vital pulp in the tooth. 

It is seen, therefore, that the same 
causative conditions apply in the two 
types of lesions; which leads logically 
to the question of the difference between 
the two. 
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The radicular cyst differs from the 
granuloma in containing stratified squa- 
mous epithelium. A _ radicular cyst 
consequently is an epitheliated granu- 
loma. 

In the granuloma, a wall of connec- 
tive tissue is formed about the area in- 
volved in an effort to localize the process. 
As one would expect, as the result of 
bacterial action, leukocytes are brought 
to the area in large numbers by the 
blood stream and, in consequence, poly- 
morphonuclear leukocytes, lymphocytes 
and plasma cells are found in abundance 
within the granuloma. The connective 
tissue comprising the granuloma be- 
comes vascularized by new thin walled 
capillaries. 

In the radicular cyst, a protective con- 
nective tissue wall is formed likewise, 
and usually leukocytes are present, but, 
in addition, the inner portion of the 
connective tissue wall is lined by a layer 
of stratified squamous epithelium. This 
layer may be thick or thin or only frag- 
mentary, as the result of degeneration. 

Stratified squamous epithelium orig- 
inates from the epithelial cell remnants 
found at intervals throughout the nor- 
mal periodontal membrane, located near 
the cementum, and which have been 
left in the process of tooth development. 
These vestigial cells are the remnants of 
Hertwig’s sheath, a loop formed by the 
confluence of the outer and inner lay- 
ers of enamel organ epithelium in the 
embryonic enamel organ. 

If epithelial cells are present normally 
‘n the periodontal membrane, why does 
10t every granuloma become a radicular 
cyst? The only answer is that the epi- 
thelium is not stimulated to growth or 
possibly that the lesion does not extend 
to the vicinity of the epithelial cells, to 
cause such activation. Then, too, certain 
of the epithelial cells may have become 
calcified, with cementicles developing in 
the periodontal membrane ; or they may 
have degenerated and disappeared. 

Fluid accumulates in the central part 
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of the radicular cyst as a result of de- 
generation of the epithelium and connec- 
tive tissue and from the blood serum of 
the new capillaries. 

Cholesterol, a fatlike pearly substance 
found in animal fats and in the blood, 
as well as other bodily tissues, is usually 
present in the form of crystals. In the 
microscopic sections, the cholesterol is 
dissolved, leaving cholesterol spaces of 
rather characteristic design. 

As fluid is added, expansion of the 
cyst takes place, causing absorption of 
the adjacent bone. In this way, the cyst 
occupies more and more space in the 
bone, and it may assume rather sub- 
stantial proportions with the lapse of 
time. 

Important structures or areas may thus 
become involved; the inferior dental 
vessels and nerves in the mandible, the 
floor of the nose or the maxillary antra 
in the upper jaw. 

Rarely are pathologic fractures found 
in these cases. In the mandible, much 
bone may be resorbed in one area, 
with a compensatory strengthening in 
another. In the upper jaw, the presence 
of bone of lesser density may result in 
resorption of palatal as well as buccal 
bone. 

Radicular cysts do not invade the max- 
illary antrum, but may infect the an- 
trum through rupture of the cyst wall. 
Usually, when approximating the max- 
illary antrum, the cyst wall, as well as the 
antral lining membrane, is intact, but the 
intervening bone is either thin or re- 
sorbed, a contact of the cyst wall with 
the antral lining membrane resulting. 
This proximity results frequently in an- 
tral infection either from the granuloma 
or from the radicular cyst. 

The granuloma remains solid in com- 
parison with the radicular cyst with its 
fluid accumulation and does not expand 
to the size of the larger radicular cysts. 
In either condition, however, adjacent 
teeth may become involved and their 
usefulness be impaired or lost. 
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The small radicular cysts are solid in 
their early stages. 

The x-rays alone are not diagnostic in 
these cases. Both the radicular cyst and 
the granuloma appear in the x-ray pic- 
ture as areas of rarefaction of varying 
sizes. Both may show an area of con- 
densed bone about the margins of the 
lesion, and in density they are very sim- 
ilar. Some are regular in outline and 
others irregular. Marked infection may 
alter the roentgenographic appearance. 

Periodic x-ray examination of the 
teeth and jaws is essential, however, to 
discover these cases early in their forma- 
tion. Edentulous jaws should be included 
in any search for these lesions. 

The final diagnosis will be determined 
only by microscopic examination of the 
tissue removed at operation. If the 
specimen of tissue shows stratified squa- 
mous epithelium lining it or present 
in the connective tissue walls, it is a 
radicular cyst. If there is only connective 


tissue present, it is a granuloma. In- 
flammatory cells such as lymphocytes, 


plasma cells and polymorphonuclear 
leukocytes may or may not be present. 
As a general rule, they are. These facts 
are fundamental to diagnosis of these 
lesions. 

Clinically, and this includes the x-ray 
findings, the granuloma cannot with cer- 
tainty be differentiated from the radicu- 
lar cyst except possibly in the larger 
lesions indicative of expansive prolif- 
eration. When the larger lesions of 
rarefaction are encountered, a clinical 
diagnosis without microscopic evidence 
becomes hazardous because many other 
lesions have a similar appearance and 
history. 

The radicular cyst and the granuloma, 
which are benign lesions, have never 
been known to undergo secondary malig- 
nant change or to metastasize. 
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The radicular cyst may continue to 
proliferate if incompletely removed. The 
granuloma, if not removed, remains as a 
residual area with the possibility of be- 
coming a radicular cyst. 

The granuloma and the radicular cyst, 
which may be found at any age, are 
painless unless the infection is activated, 
a subacute process resulting with in- 
crease in the severity of symptoms. 

Treatment of the radicular cyst and 
the granuloma is surgical. Occasionally, 
the granuloma will be removed in the 
process of extraction if it is small and 
firmly attached to the root of the tooth. 
More frequently, however, it will remain 
in the jaws and must be removed sur- 
gically. It is impossible to curet ade- 
quately through the tooth socket any 
area larger than the root apex of a 
tooth. 

In both the granuloma and the radic- 
ular cyst, a mucoperiosteal flap should 
be reflected and overlying bone be re- | 
moved, with exposure of the diseased 
area to its full extent. All overhanging 
portions of bone should be removed. 
The connective tissue sac is then freed 
and removed by blunt dissection or 
curettage. The bone is then smoothed 
everywhere and the flap returned to 
place and sutured. 

In large areas, dressings may be em- 
ployed for drainage and to insure gran- 
ulation from the base of the cavity. 

In extensive radicular cysts of the 
maxillae with the antra involved, open- 
ings from the cyst to the nose and an- 
trum on the involved side may be 
necessary to hasten recovery and to 
assist in the obliteration of the cystic 
cavity. In this event, the incision in the 
mouth should be sutured and after- 
treatment carried out through the nose 
and antrum. 

358 Commonwealth Avenue. 


de- 
nec- 
of 
ance 
lood, 
ally 
the 
ol is 
of 
the 
n of 
cyst 
the 
sub- 
e of 
thus 
ental 
the 
intra 
ound 
uch 
g in 
ence 
It in 
ccal 
ax- 
an- 
wall. 
ax- 
s the 
t the 
re- 
with 
ting. 
an- 
oma 
om- 
h its 
ysts. 
cent 

heir 


ATTACHMENTS FOR PARTIAL DENTURES AND 
ABUTMENTS 


By R. Jones, D.D.S., Portland, Ore. 


were not confronted by the laws of 

nature, our efforts would be directed 
to providing something far better than 
substitutes. We would try to conjure up 
some more natural teeth. We would ma- 
terialize that famous third set that we 
hear of frequently. But we do have the 
laws of nature, and, therefore, we should 
be willing and anxious to abide by them. 
Among them are several self-evident 
truths that we call the axioms of partial 
denture work. Two of these are from the 
fields of mechanics and physics : 

If a movable object is attached to a sta- 
tionary object, the joint must be flexible. 

Gravity exerts a continuous pressure. 

The others are from the field of bi- 
ology : 

Living tissue responds favorably to inter- 
mittent compression, but unfavorably to pro- 
longed compression. 

Supporting tissues of teeth, if submitted to 
persistent abnormal strain, are inclined to 
degenerate. 

The load that tissues will bear varies di- 
rectly with the size of the supporting area. 

The tissues between a load and supporting 
bone will bear a load in proportion to their 
“pinch resisting” ability. 

And then happily there is another 
truth that is a godsend to both those 
who conform and those who do not con- 
form to the others : 

Living tissue has remarkable inherent re- 
cuperative ability. 

Read before the Section on Crown, Bridge, 
Partial Denture and Full Mouth Reconstruc- 
tion at the Seventy-Sixth Annual Midwinter 
Meeting of the Chicago Dental Society, Feb- 
ruary 15, 1940. 
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i& in the practice of dentistry, we 


Since, then, we can provide artificial 
substitutes only, let us at least try to 
do so in harmony with the laws of nature 
or the axioms just quoted. 

We now list some of the requirements 
for a successful partial denture. 


It should: 


1. Be esthetically satisfactory. 
2. Be sturdy. 
3. Be easy to keep clean. 
4. Have correct occlusal relation- 
ships. 
. Use the maximum saddle bear- 
ing area. 
. Avoid prolonged pressure on 
soft tissues. 
. Assist saddles to return to tissue- 
rest position. 
. Deliver the maximum chewing 
load to abutments. 
. Avoid strain on abutments. 
10. Assist abutments to support each 
other. 
11. Be maintained firmly in position. 


Good appearance is one of the re- 
quirements that the patient is especially 
conscious of, and we should exert all our 
artistic ability to make an improvement 
in his appearance. 

Next, the denture should be substan- 
tial. It should not break nor become dis- 
torted. It should not need frequent re- 
pairing. 

It should be easily cleaned and so de- 
signed as to be actually self-cleansing. 

The occlusal relationships should be 
correct. 

It should rest on the maximum saddle- 
bearing area. Even this maximum area 
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is insufficient to support the force desir- 
able for crushing hard food. Besides, 
when saddles are well extended, food is 
less likely to collect beneath them. How- 
ever, we must avoid interfering with the 
action of the muscles. 

In building the denture, we must avoid 
prolonged or sustained pressure on soft 
tissues. In the lower jaw, it is impossible 
to avoid pressure exerted by the force of 
gravity, but we can minimize it. We can 
make the saddles as light as possible and 
we can direct a part of unavoidable 
weight to the abutments. Besides the 
pressure caused by gravity, prolonged 
pressure is sometimes caused by attach- 
ments that hold the saddles pressed 
against the tissues. Sometimes, tube or 
precision attachments fit so tightly that 


Fig. 1.—Practical application of cramp-lock- 
ing action. 


they hold the saddles against the tissues 
by friction locking. Sometimes, even 
loose-fitting tube attachments will hold 
the saddles against the tissues by “cramp- 
locking” action. 

The latter term is a coined expression, 
and therefore requires an explanation. If 
a bar with a hole in the end is made to 
slide up and down on a rod (which rep- 
resents the abutment), when the angle 
formed by the rod and the bar varies 
sufficiently from go degrees, we observe 
what we call “cramp-locking.” (Fig. 1.) 

Clasps when used without occlusal 
rests sometimes operate on the tooth 
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with friction-locking or cramp-locking 
actions. Still another cause of prolonged 
pressure upon soft tissues is springs that 
are used between saddles and abutments, 
with the relation of the saddles to the 
abutments established under pressure. To 
avoid continuous pressure when springs 
are used, the relation of the saddle to 
the abutments should be established in a 
tissue-rest position. Then, after force has 
been exerted, the spring will quickly lift 
the saddle off the tissues. 

The next requirement of a successful 
partial denture is that it deliver as much 
of the chewing load as possible to the 
abutment teeth, and to do so without 
causing strain. The peridental membrane 
and bone which support teeth are like 


| BAR CLASPS 


Fig. 2.—Saddles moving in arc around oc- 
clusal rest and retaining arms breaking con- 
tact with tooth as they move gingivally. 


other tissues of the body in that they re- 
spond favorably to the stimulating effect 
of exercise. We should take advantage 
of this fact, but, at the same time, we 
should apply the load so that the teeth 
receive it as they were designed to receive 
it ; i.e., in line with their long axes. When 
the force is received otherwise, it becomes 
a strain. But a chewing load on the sad- 
dle can be transmitted to the abutment 
tooth without causing strain by using 
some form of stressbreaker. Again, in the 
effort to stabilize a partial denture, 
stresses are delivered to the abutment 


— 
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teeth which are not in line with their 
long axes. These can be at least mini- 
mized by constructing the denture so 
as to make the abutments support 
each other, and by the use of a stress- 
breaker. 

The final requirement of a partial 
denture is stability. Sometimes, we who 
have not worn partial dentures fail to 
realize the satisfactory feeling of a firmly 
held appliance. Stability seems to be, 
however, of great importance in the mind 
of the wearer. 

We have now listed the requirements 
of a successful partial denture. The next 
consideration is to meet these require- 
ments. Except for the first five (appear- 
ance, durability, cleanliness, occlusal re- 
lationships and size of saddles, which we 
are omitting from further consideration) , 


Fig. 3.—Inefficient stressbreakers: A, force 
applied to spring of round wire transmitted in 
line with force. Force is applied to a spring 
of other than round wire diverted toward 
the line of least resistance. B, spring extended 
along saddle, merely a flexible lever. C, “‘grass- 
hopper” attachment, which is easily distorted. 
D, spring action greater in upper bar than in 
lower, where it is most needed. 


the solution depends largely on attach- 
ments. So we must have a thorough 
understanding of attachments. The qual- 
ities that we desire in attachments are 
(1) stabilizing ability; (2) sturdiness ; 
(3) flexibility and (4) load-carrying 
ability. Stabilizing ability is needed to 
give a feeling of security and comfort 
to the patient. But many of the devices 
now in use are so loosely put together or 
work loose so soon that they fail to pro- 
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vide enough stability. Since attachments 
have to function all day long whether 
chewing food or not, we must have stur- 
diness. This we attain through the proper 
choice of materials and design. Flexibility 
is needed so that various stresses will 
not be transmitted to the abutments as 
strain; and load-carrying ability is 
needed to transmit chewing load and 
weight to the abutments and thus relieve 
the soft tissues. 

Let us group attachments under these 
headings: (1) rigid-fitting, (2) loose- 
fitting, (3) hinged and (4) spring. In 
the first group, we may include all tight- 
fitting and rigid-fitting clasps and the 
various sliding or precision types that are 


Fig. 4.—Use of heavy gage bars, rigid-fitting 
attachments, flat-sided tangs or standards, in- 
terproximal lugs and reinforcing spurs. 


anchored solidly to the saddle. These 
rigid attachments are indicated when a 
saddle is supported by an abutment at 
each end. When a saddle is supported by 
an abutment at one end only, the other 
end being supported by compressible mu- 
cosa, such rigid attachments are contra- 
indicated, because we must have flex- 
ibility between a movable saddle and a 
tooth. 

The second group consists of loose- 
fitting clasps, ball-and-socket, Dresch, 
sliding-lock and similar attachments. 
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The loose-fitting clasps, probably the 
most commonly used attachments today, 
can be designed to meet many of our 
requirements. However, they cannot be 
made, in the lower jaw, to return the 
saddles to tissue-rest position after force 
has been exerted; they do not avoid 
strain on abutments as efficiently as cer- 
tain other types, and they do not main- 
tain the denture firmly in position as 
some others do. 


UPPER BAR 
SPUR 
LOWER BAR 


Fig. 5.—Unusual treatment of abutments 
and details of attachment construction. 


Fig. 6.—Stressbreaker bar with crib or con- 
tinuous clasp. 


When these loose-fitting clasps are 
used without occlusal rests, they have ad- 
ditional faults. They do not utilize any 
of the load-carrying ability of the abut- 
ment teeth, but instead allow the soft 
tissues in the lower jaw to carry all the 
weight and, in both upper and lower 
jaws, permit the soft tissues to bear all 
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the chewing load. Without the occlusal 
rest, there is also the tendency toward 
friction-locking and cramp-locking ac- 
tions, causing prolonged pressure on the 
supporting tissues and resulting in re- 
sorption. 

If a loose-fitting clasp is used with an 
occlusal stop, the design should be such 
that the saddle can move in an arc 
around the stop as a center, without the 
contacting buccal and lingual arms caus- 
ing strain, and with the occlusal forces 


Fig. 7.—Application of spring-bar stress- 
breakers to meet unusual conditions. 


BARS MOVE IN DIMINISHED AMOUNTS AS #6 @ © 


Fig. 8.—Study of actions of double-bar 
spring stressbreaker. 


so applied as to tip the abutment toward 
the adjoining supporting teeth. The 
wider the arc around this occlusal stop, 
the greater the saddle-bearing area in 
use. In other words, the occlusal stop or 
rest functions best for a free-end saddle 
when it rests on that part of the tooth 
farthest from the saddle. In the upper 
jaw, where gravity assists the saddles off 
the tissues, the bar clasp which contacts 
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Fig. 9.—Schematic diagrams of various types of attachments. (Rivets indicate rigid attach- 
ment or fit.) 

A, saddle without attachment; no load of denture on teeth, but heavy load on small saddle 
area; full weight of saddles on tissues continuously ; no rebound; no stability. 

B, sliding, precision or tube attachments without stops; leverage on abutment from friction- 
locking and cramp-locking actions; saddle held pressed into tissues by same locking actions; 
great resorption producer; no mutual support of abutments. 

C and D, rigid-fitting clasps and precision attachments with stops; strain delivered to abut- 
ments ; load carried by tooth and small area under saddle heel. 

E and F, continuous clasp without stressbreaker ; crib uniting teeth for mutual support ; strain 
of leverage delivered to crib, but nevertheless a strain; providing less play or movement on 
abutments than ordinary clasps. 
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the tooth gingivally to the height of 
contour buccally and lingually, and has 
an occlusal stop resting on that part of 
the occlusal surface farthest from the 
saddle, meets most of our requirements. 
(Fig. 2.) It fails to help the abutments 
support each other and to overcome 
liability to distortion. 

The ball and socket joint has many 
virtues, but lacks durability, does not 
assist the saddles to return to tissue-rest 
position and does not make the abut- 
ments support each other. 

We class the sliding-lock and the 
Dresch attachments as __loose-fitting 
rather than the hinged type because they 
are so loosely put together. They too 
lack durability, do not return lower sad- 
dles to tissue-rest position, do not make 
abutment teeth support each other and 
do not deliver the maximum chewing 
load to the abutments. 

In group three, where hinges are com- 
bined with rigid-fitting clasps or with 
precision or sliding attachments, again 
many of the requirements are met; but 
these hinges may not be sturdy and their 
intricate parts are hard to clean; such 
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attachments do not aid in the mutual 
support of the abutments, and they do 
not assist saddles off the tissues. It is in 
the upper jaw that they have a definite 
place. 

The spring attachments, which make 
up the fourth group, include all those 
combinations wherein some form of 
spring is inserted between the abutment 
and the saddle to supply the flexibility 
needed between a movable object and a 
stationary one. They are most frequently 
combined with some type of clasp or 
precision or sliding attachments. 

Let us first consider some of the in- 
correct applications of a spring attach- 
ment. (Fig. 3.) 

A stressbreaker spring made of wire 
of any other shape than round (that 
is, flat, oval, half-round, triangular 
or square) diverts the line of force 
toward the line of least resistance. The 
only spring that should be used for a 
stressbreaker is round wire (with rare 
exception). An incorrect application of 
a spring is its extension along a saddle, 
when it becomes merely a flexible lever. 
It is true that it breaks the stress at 


(Continuation of legend for Fig. 9) 


G, freely moving clasps with occlusal rest; saddle moving in arc around occlusal rest as 
center; load carried by tooth and small area under saddle heel; arms of clasp providing for 
movement on buccal and lingual aspects; occlusal rest tending to tip tooth distally. 

H, bar or Roach clasp with buccal and lingual contact below height of convexity and oc- 


clusal rest at anterior marginal ridge; saddle moving in wider arc with more mucosa supporting 
it; load carried by tooth and mucosa; occlusal force delivered to tooth mesially from long axis; 
clasp arm contact broken by tissueward movement; least strain and best physiologic design of 
clasps for direct attachment. 

I, hinged clasp or hinged precision attachment; strain on abutment from occlusal force 
avoided; tooth carrying part of load; saddle moving in favorable arc if hinge is low; intricate 
mechanism, hard to clean. 

J, sliding lock attachment and (to degree) Dresch hinge; mucosa carrying full weight and 
full chewing load ; intricate mechanism, subject to breakage, hard to clean. 

K, half-round wire extended along saddle; not an efficient stressbreaker; movement at distal 
end still leverage ; stress broken in least desirable area. 

L, round wire extended along saddle; movement at distal end still leverage; stress broken in 
least desirable area. 

M, triple-bar stressbreaker; one abutment receiving bulk of load; small wires not sturdy 
enough; not enough load delivered to abutments; stress broken and rebound present. 

N, continuous clasp with stressbreaker; crib carrying load distributed over ail abutments; 
abutments mutually supported, but greatest load near tang; favorable for weak abutment teeth; 
stress well broken and force delivered in right direction; full saddle bearing area utilized; re- 
bound stimulation present. 

O, double-bar spring stressbreaker; abutments mutually supported ; carrying substantial part 
of chewing load and saddle weight; load on soft tissues distributed over entire saddle bearing 
area; stress well broken and delivered in right direction; marked rebound stimulation. 
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the abutment end, but it causes any 
movement at the other end of the saddle 
to be transmitted to the abutment as 
leverage. Semispiral springs or grasshop- 
per attachments for the lower dentures 
are inefficient, weak and impractical and 
have now become nearly obsolete. In a 
double-bar construction, when the upper 
bar is used as the stress-breaker and is 


"> CLASPS WHICH RIDE THE CONTOUR 


Fig. 10.—Clasps built to ride tooth at 
height of convexity, with fingers reaching be- 
neath for retention; solution for difficult lower 
cuspids. 


Fig. 11.—Partial crown taking advantage of 
anatomic form of lower bicuspids. 


attached to a heavier lower bar, flat, 
oval or even round, the small upper bar 
does not break the stress in the most effi- 
cient location and is not substantial 
enough. 

Now let us consider a correct use of a 
spring attachment. Let us design a lower 


bilateral double-bar denture, using the 
spring stressbreaker, and let us endeavor 
to meet all of the previously mentioned 
requirements of a successful partial den- 
ture and likewise conform to the axioms 
quoted. (Fig. 4.) 

For the sake of stability, we shall start 
with strong, rigid-fitting attachments. 
They may be clasps on natural teeth or 
clasps built into abutments, or they may 
be some form of sliding or tube attach- 
ment. There is one for each side of the 
mandible and they are connected by a 
heavy round bar of 11 gage, which will 
act as a splint and make the abutments 
support each other. Another heavy 
round bar, of like gage, is used to con- 
nect the saddles, and this bar is at- 
tached to the first bar halfway between 


Fig. 12.—Comparative esthetic values; use 
of gold staple for withdrawing pattern and 
casting while fitting; buccal stud used for in- 
strument rest to seat buccal portion in ce- 
mentation area. 


the abutments. The lower bar, which is 
the stressbreaker, should have a spring 
span of from 12 to 15 mm.; that is, the 
distance on the lower bar between its 
insertion into the saddle and its union 
with the upper bar should be from 12 to 
15 mm. 

Several refinements of detail can be 
incorporated in this framework. One 
is the use of an interproximal lug, which 
should extend from the attachment 
across and into a slot in the marginal 
ridge of the first supplied tooth on the 
movable saddle. This lug will prevent 
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food from packing into the space between 
that immobile attachment and the mov- 
able artificial tooth. From the point 
where the upper bar turns upward to 
join the abutment, the bar may be modi- 
fied by the addition of plate gold so as to 
provide a flat surface in contact with the 
end of the saddle and parallel to its line 
of movement, facilitating saddle move- 
ment and adding comfort, stability and 
cleanliness. At the point where the upper 
bar leaves the lower bar, a spur may be 
extended downward to rest over the 
lower bar. This spur is not joined to the 
lower bar, but it will reinforce both bars 
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tended, muscle-trimmed saddles, the re- 
lationship of which to the abutments is 
established at tissue-rest position. The 
teeth on these saddles should be set so 
that their occlusal plane is higher than 
the plane of the remaining natural teeth 
by just the amount of tissue compressi- 
bility. Note that this is not to allow for 
resorption, but for compression. Then, 
in function, the two planes will be the 
same. Setting the teeth on the saddle to 
a plaster path (Meyer), assures auto- 
matically that they are set at the correct 
height. 

If the lower cuspids as well as the 


A. Buccal view. 


B. Lingual view. 
Fig. 13.—Lingual surface included to receive clasp. 


against distortion. To make it easier for 
the patient to remove a tight-fitting at- 
tachment, an arm may be extended 
around onto the buccal portion. Adjust- 
ment of this arm can also be made to 
“take up” wear in the attachment. One 
casting may be made to combine the at- 
tachment, the interproximal lug, the buc- 
cal finger and the spur, with a flat-sided 
tang or standard to which the upper bar 
may be soldered. (Fig. 5.) 

The framework is now complete. The 
next step is to attach to it the well ex- 


teeth posterior to them are missing or 
the abutment teeth have an unstable 
foundation, the continuous clasp, which 
is built around the group, is indicated. 
(Fig. 6.) 

In such cases, a tang may be extended 
lingually from the clasp framework mid- 
way between its ends. To this tang is 
attached a round lingual bar which 
provides an efficient stressbreaker. It 
surely is wiser to break the stress in such 
cases than to merely spread the strain 
among weak abutments. 


\ 
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In unilateral cases, the upper bar is 
anchored solidly by some form of remov- 
able attachment to teeth on each side of 
the mouth. The lower bar is attached to 
this so as to give a 15-mm. spring span. 
(Fig. 7.) 

Now let us analyze the action of this 
type of denture. (Fig. 8.) Occlusal force, 
from any normal direction, moves the 
entire saddle tissueward. The movement 
follows an arc around a variable center 
in the spring bars. This center is, or these 
centers are, well anterior to the long axis 
of the abutment. Therefore, any down- 
ward movement of these centers tends to 
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bar or splint to allow attachments that 
are not parallel to go to place. As soon 
as the occlusal force is removed, the sad- 
dles spring away from the tissues. Thus, 
in this partial denture, we have, we be- 
lieve, fulfilled several of the most impor- 
tant requirements. We have delivered 
a large part of the chewing load to the 
abutment teeth without causing strain. 
We have avoided prolonged pressure on 
the soft tissues and have provided the 
stimulating effect of the quick rebound 
of saddles. 

Figure 9 is a schematic diagram of 
the various types of attachments per- 


A. Labial view. 


B. Lingual view. 
Fig. 14.—Small lingual cusp or high cingulum on lower cuspid, aiding in clasp retention. 


tip the tooth forward against adjoining 
and supporting teeth. The entire area 
under the saddle receives part of the 
load, but, the bars being heavy, a large 
part of the load is carried to the splint 
and divided between the abutments. The 
saddle moving in an arc, the greatest 
movement and pressure are at the heel, 
where the tissues are best able to carry 
the load. Lateral movement of the sad- 
dles is counteracted by the heavy bars, 
the spurs and the interproximal lugs. 
There is enough flexibility in the upper 


mitting analysis of their characteristics. 
We have frequently mentioned abut- 
ments. In their use, these points must be 
borne in mind: 1. For esthetic reasons, 
all abutments and all attachments 
should be as inconspicuous as condi- 
tions will permit. 2. All attachments and 
restorations should be designed to pre- 
vent further enamel disintegration. 3. 
All restorations on abutments and their 
attachments should be so designed as to 
be sturdy and have retentive ability. 
When there is no sound reason for 
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using a restoration on an abutment tooth, 
the clasp is the means of attachment. 
Since ordinary clasps are used so com- 
monly, may we repeat this admoni- 
tion that when a clasp is used with a 
free-end saddle, it must provide the 
necessary flexible joint between the tooth 
and the movable saddle, and the clasp- 
ing arms should permit the saddle to 
move in an arc around the occlusal rest 
without causing a tipping action of the 
abutment. A firm-gripping clasp must 
be provided with a stressbreaker. 

There is one kind of firm or rigid- 
fitting clasp which is not commonly used 
but which has some definite advantages, 
the one designed to ride occlusally to the 
height of contour of the tooth, having 
fingers that reach beneath the contour 
for retention. (Fig. 10.) It has these 
characteristics: 1. It permits the bulk of 
the clasp to carry the load of mastication, 
instead of depending on the rest lug only. 
2. It permits no gingival movement and 
therefore fingers may be extended even 
under the free margin of the gums, to se- 
cure retention in a difficult case such as a 
lower cuspid. 3. It utilizes the areas of 
less susceptibility to enamel disintegra- 
tion. 4. It is seated accurately on the 
tooth and grips it firmly so that it will 
maintain its position when an impression 
is being taken. 5. After the impression 
has been removed, it may be seated ac- 
curately in the undistorted portion. 6. 
Because of its rigid grip, it requires a 
stressbreaker when used with a free-end 
saddle. 

When restoration of the abutment is 
indicated, we have the choice of an in- 
lay, a crown or a partial crown. Which- 
ever one is chosen may be combined with 
some form of recessed attachment, which 
includes any of the precision or sliding 
attachments and any clasp that is re- 
cessed into a crown or partial crown. 
Here again, between an abutment so used 
and a free-end saddle, a stressbreaker 
is required. 

In discussing abutment restorations, I 
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shall confine myself to a few which have 
not been commonly used but which have 
some very desirable characteristics. These 
are the partial crowns for lower bicus- 
pids, made to encircle the buccal cusps 
but allowing the tips to protrude 
through. The anatomical form of a 
lower bicuspid is not favorable for an 
ordinary three-quarter crown and ex- 
tensive cutting is often needed for a full 
crown; but the same anatomical form is 
very favorable for a partial crown built 
around the strong buccal cusp. As the 
lingual surface of a lower bicuspid is 
relatively free from decay or erosion, 
this surface need not be included unless 
an encircling clasp is to be used. The 
features of this partial crown can be 
summed up in this way (Fig. 11.) : 

It covers all areas of usual suscepti- 
bility to enamel disintegration on lower 
bicuspids and molars. 

It utilizes large, nearly parallel, op- 
posed frictional surfaces, and therefore 
assures retention. 

It withdraws along the line of the 
long axis of the root rather than that of 
the crown; which facilitates paralleling 
of lower abutments. 

It improves the appearance by leaving 
the buccal cusp exposed. (Fig. 12.) 

It permits natural enamel to take the 
wear of occlusion. 

Its casting is easier than if the occlusal 
surfaces were covered. 

It lends itself favorably to recessed 
attachments. (Fig. 13.) 

It is adaptable to lower molars and it 
may be used on a lower cuspid where a 
built up cingulum will aid in clasp re- 
tention. (Fig. 14.) 

In using this type of crown, it is neces- 
sary to provide a rest on the buccal as- 
pect for a driving instrument so that the 
gingival or buccal portion may be seated. 


CONCLUSION 


Following are the features of the at- 
tachments described : 
1. A group of special requirements 
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for a successful partial denture by which 
to appraise the various types of partial 
dentures. 

2. A spring bar stressbreaker designed 
to reduce continuous pressure on soft 
tissues and relieve abutments of strain. 

3. A clasp designed to ride the con- 
tour of the tooth, with fingers extending 
beneath the contour for retention. 
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4. A partial crown which encircles 
the buccal cusp of lower bicuspids and 
molars, taking advantage of conditions 
that would otherwise be a handicap. 

5. An encircling partial crown which 
provides lower cuspids with a high cin- 
gulum or small lingual cusp, converting 
such teeth into more favorable abut- 
ments for clasp attachments. 


OCCLUSAL ANATOMY 


By BerNarD Bakr SatureEN, D.D.S., Philadelphia, Pa. 


HE occlusal structure of the teeth, 
studied at close range, pre- 

sents many aspects of a significant 
and decidedly practical nature. In a 
consideration of the various anatomic 
features as they are used in physiologic 
function, we find that certain problems 
arise relative to (1) the amount of force 
used; (2) the direction of the various 
forces involved, and (3) the efficiency 
of mastication, as well as certain other 
details concerning balance, the preven- 
tion of food impaction (forceful wedg- 
ing of food between the teeth due to 
occlusal pressure), etc. 

In the practice of dentistry, changes 
have been made in the occlusal sur- 
faces of the teeth for various reasons. 
The effect of making changes from the 
normal in the occlusal structure of pon- 
tics in fixed bridgework has already been 
demonstrated by Rieser.t He suggests 
a comparatively narrow buccolingual 
diameter, an incline of not more than 
20 degrees and sluiceways. In the case 
of removable bridgework or partial den- 
tures, Schuyler? also suggests certain 
modifications, such as reduction of cuspal 
inclines and smaller dimensions. 

In the prevention and treatment of 
certain periodontal , conditions, changes 
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are made in the occlusal surfaces of the 
teeth,® such as regrooving well-worn sur- 
faces, reducing the inclination and height 
of cusps and rounding off the facets on 
cusps. In the carving of amalgam fillings 
and gold inlays, it is necessary to repro- 
duce the sulci and grooves, the marginal 
ridges and the contours altogether, that 
we may restore the normal form, afford 
physiologic function, prevent food im- 
paction between the teeth and allow for 
proper contact. In the construction of 
artificial dentures, the teeth used, whether 
they are of the anatomic or the mechan- 
ical type, should have cusp designs which 
are an improvement, if possible, over 
the fundamental anatomic designs, so 
that they will be in accord with the 
problems previously mentioned. 

The problems of direction and amount 
of force, and the efficiency of the teeth 
in use, are determined and controlled 
to an extraordinary degree by the fol- 
lowing anatomic details: (1) the height 
of the cusps; (2) the angle or inclination 
of the planes of the cusps; (3) the direc- 
tion and length of the occlusal grooves, 
and (4) the position and character of 
the marginal and other ridges. Let us 
consider these details and the part they 
play in function. 
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Of course, we all realize that if a 
grinding surface, instead of being flat 
and table-like, has projections, points or 
“teeth” (cusps), it can more easily and 
efficiently function. Again, with the pres- 
ence of cusps, we have the necessity of 
intercuspation—the fitting together of 
the “projections.” There is also the im- 
plication that the fitting together has to 
be consummated at a given point, the 
point of centric occlusion and proper ver- 
tical height. This arrangement allows 
for cutting (grinding) efficiency in mas- 
tication; for functional stimulation of 
the teeth and surrounding tissues (gingi- 
vae, periodontal membrane and alveolar 
bone), and for partial control of the 
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ridge divides the inclination of the cusp 
into two surfaces (ABEO and AOGF), 
which face generally in a lingual direc- 
tion; and the triangular ridge on the 
lingual cusp divides its inclined plane 
into two surfaces (OECD and ODHG), 
which face generally in a buccal direc- 
tion. We find also that two additional 
planes are formed by the height of the 
distal marginal ridge and distal triangu- 
lar grooves in one case (EBC) and by 
the mesial marginal ridge and mesial 
triangular grooves in the other (FGH). 
These two planes face toward the mesial 
and distal aspects, respectively. The in- 
clined planes of the cusps act with the 
marginal ridges to confine the food within 


groove 


Triangular ridge 


"Height of cusp 


Fig. 1.—Diagrammatic representation of typical upper bicuspid, showing various details of 
form. The dotted outlines show various inclined planes. 


loose member of our masticating appa- 
ratus—the mandible, with its comple- 
ment of teeth—in the sense that the 
teeth (cusps) of opposing jaws will fit 
together in only one manner of inter- 
cuspation. Unarticulated models of the 
upper and lower jaws of teeth will gen- 
erally fit together even though one does 
not have a bite registration. 

In considering the angle or inclina- 
tion of the planes of the cusps, we find 
that usually each cusp has a triangular 
ridge running from the top of the cusp 
to the sulcus. (Fig. 1.) This triangular 


the occlusal surface as retaining walls. 
The steeper the inclination, the greater 
the retention of food on the occlusal 
surface. 

We know also that the inclined planes 
of the buccal cusps of upper teeth act as 
a guiding surface along which the points 
of the buccal cusps of lower teeth glide 
in mastication. There is a definite rela- 
tionship between the angle of the in- 
clined planes of the cusps and the lateral 
shift of the condyle of the mandible 
in the temporomandibular joint in the 
working side movement.* Thus, if, be- 
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cause of certain influences, the angles 
of the inclined planes are allowed to re- 
main or to become steeper than the 
corresponding lateral shift in the joint, 
destruction of the supporting tissues of 
the teeth will occur if the tooth struc- 
ture is very dense; or the teeth them- 
selves will show excessive wear if the 
supporting tissues are of a high grade of 
resistance ; or both. These influences are 
lack of normal wear through certain 
habits of chewing or loss of opposing 
teeth for a time; improper contouring 
of pontic teeth in artificial restorations 
or amalgam fillings or gold inlays by 
making the sulci too deep for the par- 
ticular case in hand, and tipping or 
migrating of teeth. 

Again, there is a definite relationship 
of cusp height and steepness of inclined 
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Fig. 2.—Diagram showing relationship of 
cusp height and steepness of inclines to age 
and tissue support. (Miller, S. C., et al.: Text- 
book of Periodontia. Philadelphia: P. Blakis- 
ton’s Son & Co., 1938, p. 58.) 


planes to both age and tissue support.° 
(Fig. 2.) In the young patient, we find 
steeper cusps along with strong tissue 
support. With age, there is a tendency 
toward flattening of the cusps, coupled 
with a weaker periodontium. 

Another point which must be taken 
into consideration in studying the steep- 
ness of the inclined planes is that, with 
steeper angles, there is greater horizon- 
tal pressure as a resultant force (Fig. 
3); that is, with occlusal force (a) 
directed in line with the long axis of the 
tooth against a bolus of food, the force 


changes in direction, since forces are ab- 
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sorbed at right angles to the surface (b) 
and the resultant force tends to go in a 
lateral (horizontal) direction (c). The 
steeper the angle Z, the stronger the hor- 
izontal resultant force (c). We find also 
that, in most all teeth, the planes corre- 
sponding to ABEOGF and DHGOEC, 
Figure 1, are greater in area than the 
planes BCE and FGH. 

We know, from the principles of phys- 
ics as applied to the teeth, that the re- 
sultant forces are dependent in amount 
on both the angle of the inclined planes 
of the cusps and the surface areas of 
these inclined planes. Therefore, the 
planes ABEOGF and DHGOEC facing 


Fig. 3.—Diagram showing how occlusal 
force (a) is absorbed through inclined plane 
at right angles and becomes horizontal lateral 
resultant force (c). The greater the angle z, 
the stronger the resultant force. 


buccally and lingually allow a greater 
force to be exerted in these directions 
than the planes BCE and FGH, which 
face mesially and distally, by reason of 
the differences in surface areas. Remem- 
bering that on the buccal and lingual 
aspects of each tooth, we have a com- 
paratively thin plate of bone to support 
the teeth, whereas on the mesial and 
distal aspects, we have in addition to the 
thin plate of bone the contact with an 
adjacent tooth anteriorly and posteriorly, 
it becomes evident that an attempt might 
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be made to redirect the forces on our 
teeth so that they do not go in the bucco- 
lingual or linguobuccal directions, but 
rather in the mesiodistal or distomesial 
directions so that the occlusal forces can 
be absorbed not only through the bone, 
but also through the adjacent teeth by 
means of the point of contact. 

Keeping these facts in mind, let us 
reexamine the occlusal surfaces of the 
teeth. If a central groove is long, we 
can make it shorter by reshaping the 
cusps without interfering with the degree 
of opening of the “bite.” The “bite” be- 
ing determined by the occlusion in all 
movements, we can ascertain with articu- 
lating paper those points on the occlusal 
surface of the teeth which are necessary 
for maintaining the present bite rela- 
tionship, and thus we may confine the 
grinding to those points which would not 
affect the degree of opening. This pro- 
cedure may be followed with each type 
of tooth that is typical in form. Of 
course, if the teeth have atypical ana- 
tomic forms, one must judge where the 
grinding can be done for the particular 
case in hand. In the process of grinding, 
we must make certain that the sulci are 
not too deep in relation to the age of 
the patient; that the inclined planes of 
the teeth continue to maintain a bal- 
anced gliding articulation, and that the 
marginal ridges are sharp and on the 
same level as the adjacent teeth. Even 
though, in each instance, use was made 
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of the word “grinding,” it should be 
noted that this procedure may be used 
equally well in the restoration of badly 
broken down teeth with fillings, inlays 
or crowns, as in the occlusal surfaces of 
the natural teeth themselves. 

It is not to be concluded that the 
above-mentioned principles are to be 
used for the indiscriminate mutilation 
of occlusal surfaces. However, it is be- 
lieved that when clinical and x-ray find- 
ings indicate morbid changes in the sup- 
porting tissues of the teeth which may 
presumably be due to excess pressure or 
abnormal direction of stress, the changes 
outlined may be made. One should keep 
in mind also that, in the field of preven- 
tive dentistry, these changes can be made 
to the occlusal surfaces of the teeth 
where, in our judgment, possibilities of 
future damage may exist. 
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ROLE OF NUTRITION IN DENTAL AND ORAL 
HEALTH 


By Rosert S. Harris,* Ph.D., Cambridge, Mass. 


UTRITION has a universal ap- 
N peal because all must eat to live. 

Throughout the ages, men have 
been interested in the why and where- 
fore of eating. The nutritional advance 
of the last few years has been so tre- 
mendous that even the investigators 
themselves have been unable to keep 
abreast of the whole field and have had 
to be content with the segment in which 
they are laboring. I think that explains 
why you, as dentists, deeply interested in 
this truly phenomenal development, 
have been at a loss as to what to think 
and how to advise your patients. 

Before this development, foods were 
looked upon as fats, proteins, carbohy- 
drates and minerals. It was thought that 
the nutritiona! values of a food could be 
determined in the chemical laboratory 
and that these analyses would reveal all. 
Subsequently, it was noted that foods 
contain small amounts of substances the 
removal of which by refinement causes 
these foods to lose their ability to sustain 
the growth of animals. By this new ap- 
proach, by using animals as indicators of 
the values of foods, the many discoveries 
of the last few decades have been made. 
Today, we know that foods contain more 
than two dozen of these vitamins; that 
the protein of egg is better than that of 
corn; that the iron of fresh blood is of 

Read at the annual meeting of the New 
England Dental Society, Boston, Mass., Oc- 
tober 16, 1940. 

Contribution 181, from the Biological Re- 
search Laboratories of the Massachusetts In- 
stitute of Technology, Cambridge, Mass. 


*Assistant Professor, Nutritional Biochem- 
istry, Massachusetts Institute of Technology. 
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no nutritional value while that of heated 
or coagulated blood is a rich source of 
this mineral; that fresh vegetables are 
better than refined cereals; that the sun 
produces in our skin an important sub- 
stance to be found in livers; and scores 
of other facts; and these we know be- 
cause of a new approach in the study of 
an old subject. 

These highly active substances which 
we must get in our diet have been called 
vitamins. They are nothing mysterious. 
The surprising thing is that mankind has 
depended on them for centuries upon 
centuries without knowing that they were 
in every mouthful of food. But so were 
bacteria, and the presence of these organ- 
isms was not recognized until the micro- 
scope was devised so that they might be 
seen. Mankind has long known what 
vitamins will do. Did not an old Chinese 
king, four thousand years ago, prescribe 
extracts of donkey skin to cure the rickets 
in his subjects? Did not the physician 
of Charles II prescribe for the treatment 
of rickets ground clam shells which had 
lain in the sun? Did not the Indians 
prepare decoctions of spruce trees to 
ward off scurvy? Did not sailors consume 
rations of lime to protect themselves 
against scurvy? Does not the Eskimo 
consume the entrails of the fish and other 
animals to ward off deficiency disease? 
Yes, mankind has long felt the presence, 
or more correctly the absence, of vita- 
mins, but had neglected to identify them 
and to give them a name. 

Vitamins differ from hormones largely 
in their source. Hormones are produced 
within the body by synthesis from other 
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compounds, whereas vitamins generally 
cannot be synthesized and must be taken 
into the body in the form of food. They 
are alike in that small quantities of either 
a vitamin or a hormone catalyze or initi- 
ate extensive chemical changes. 

Certain animals are able to synthesize 
some of the vitamins. For instance, all 
animals except man, monkey and the 
guinea-pig appear to be able to synthesize 
enough vitamin C to meet their metab- 
olic requirements. Rats, for instance, do 
not develop scurvy even when main- 
tained on a vitamin C-free ration for 
many months. For the rat, therefore, 
vitamin C is not truly a vitamin. So it 
is that, of the scores of vitamins that 
have been identified, some are needed by 
man, some by rats, some by pigeons, etc. 


green and yellow vegetables and of whole 
milk, butter and eggs will lower the inci- 
dence of vitamin A deficiency. The in- 
creased use of whole grain cereals, or 
refined cereals enriched with the nutri- 
tive elements of whole grain cereals, of 
muscle meats (particularly pork), milk 
and fruits will assist in protecting against 
vitamin B, and B, deficiency. An in- 
crease in the consumption of dairy prod- 
ucts, colored vegetables and complete 
cereals should eventually wipe out all 
deficiency disorders. 

Few people die each year because of 
a vitamin deficiency disease. The U. S. 
Census Bureau reported that in 1938 
there were thirty deaths from scurvy. 
forty-two from beriberi, 3,205 from pella- 
gra, 244 from rickets, sixteen from osteo- 


DIsORDERS FROM VITAMIN AND OTHER DEFICIENCIES 


Deficiency in 


Deficiency disorders 


Vitamin A Hyperkeratosis, night blindness 
Vitamin B; Beriberi, peripheral neuritis 
Vitamin B, Lip lesions, seborrhea, keratitis 
Nicotinic acid Pellagra, encephalopathy 

Vitamin C Bleeding of gums, skin hemorrhage 
Vitamin D Rickets, osteomalacia 

Vitamin K Hemorrhagic disease (of new born) 
Calcium Hypocalcemia 

Iron Anemia 


It is necessary, therefore, that one define 
the species as well as the vitamin. 

Of the vitamins, certain ones are 
known to be essential to man: vitamin 
A, vitamin B, (thiamin), vitamin B, 
(riboflavin), nicotinic acid, pantothenic 
acid, vitamin B, (pyridoxine), vitamin C 
(ascorbic acid), vitamin D and vitamin 
K. These are the factors the essentiality 
of which has been demonstrated. It is 
possible that one or more of the other 
factors will also be proved essential. 

Of these factors, vitamin B,, vitamin 
A, vitamin B, and vitamin C are usually 
deficient in the dietary. The successful 
education of the public in the values of 
fruit juices has tended to eliminate vita- 
min C deficiency except in the lowest 
income groups. A more extensive use of 


malacia and 100 from tetany. Deficiency 
diseases are not fatal diseases. Like the 
“common cold,” they slightly incapaci- 
tate, but usually allow one to continue at 
his daily tasks. The fact that more than 
$100,000,000 was spent for vitamin prep- 
arations in 1939 and that nearly half of 
this was prescribed by physicians may be 
taken as an indication as to how exten- 
sive this illness due to deficiency disease 
really is. 

Most vitamin deficiencies are sub- 
clinical in that they are not severe 
enough to be easily detected. The chief 
disorders caused by these deficiencies are 
listed in the accompanying table. 

It has been estimated that more than 
40 per cent of our people are living on 
a submarginal intake of vitamin B,. The 
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importance of remedying this situation is 
shown by a recent study at the Mayo 
Clinic in which a group of subjects was 
fed a vitamin B,-deficient diet for twenty- 
one weeks. After eleven weeks, they de- 
veloped anorexia, loss of weight, consti- 
pation, tenderness of the muscles, fear, 
mental and physical fatigue and indif- 
ference. Twelve days after a small 
amount of thiamin was given, the symp- 
toms disappeared. One wonders what 
would happen to our thiamin-deficient 
neighbors were they to be given thiamin. 

The foregoing symptoms are interest- 
ing in relation to the present war. Per- 
haps this had much to do with the law 
recently passed in England requiring that 
all bread be manufactured with added 
thiamin and calcium. England cannot 
afford to harbor a population mentally 
and physically tired, fearful, fretful and 
indifferent. Nor can we. 

It is to this end that about one year 
ago a movement was started to add vita- 
min B, to breads and cereals. It is not a 
fad, for fads are based on emotion. It 
is a healthy effort, based on nutritional 
facts, to put back into cereal products 
the nutritional essentials that were un- 
knowingly extracted from cereals and 
flour during refinement. The national 
government and groups such as the 
American Medical Association Commit- 
tee on Foods are encouraging this effort 
to make refined cereals and flour as good 
nutritionally as whole cereals. If this is 
accomplished, the dietary of the Amer- 
ican public will contain nearly twice as 
much thiamin as today, and the wide- 
spread mild deficiency in this vitamin 
will essentially have disappeared. 

It is startling that in 1936, 27 per cent 
of the families in this nation received in- 
comes of less than $750 yearly. It has 
been shown that each person must spend 
$150 yearly for food to assure himself a 
passably adequate dietary. This means 
that 27 per cent of the nation’s families 
must spend more than their total income 
for food if they are to be fed properly. 
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Since a part of income must be used for 
clothing and housing, it is evident that a 
large segment of the population is ill- 
fed, because it cannot afford the foods 
that contain the necessary nutritive fac- 
tors. Passing out surplus foods will alle- 
viate the condition, but will not solve 
the problem, because a balanced diet 
cannot be easily obtained in that way. 

In our laboratories, we have attacked 
this socially important problem in the be- 
lief that satisfying the nutritional needs 
of the less fortunate 30 per cent of our 
population would do much to eliminate 
their unrest. To that end, we have de- 
veloped a food mixture that will assure 
optimal nutrition to at least 94 per cent 
and promise satisfactory nutrition to 100 
per cent of the population. 

Studies have been made by the United 
States Department of Agriculture to de- 
termine what foods are eaten by various 
income groups in all parts of the nation. 
On the basis of scientific publications, 
the amounts of proteins, fats, carbo- 
hydrates, minerals and vitamins and the 
calories were calculated for each income 
group. We have subtracted the figures 
of consumption at the economic level of 
the lowest 6 per cent of the population, 
a group very poorly fed, from the esti- 
mates of each factor which a person re- 
quires for perfect nourishment. The 
difference between what should be eaten 
and what is being eaten represents what 
these people now fail to get. How can 
this be supplied cheaply? 

Since the economics of the situation is 
of prime importance, a large number of 
inexpensive substances were considered. 
Most of these substances were byproducts 
of the food industries, such as skim-milk. 
It was necessary also that all constitu- 
ents be rather constant in price, and the 
prices be uninfluenced by war and only 
slightly affected by crop failures. Fur- 
thermore, it was necessary that the vol- 
ume of the mixture be limited so that it 
could be consumed as only a part of one 
meal and that the mixture be of a type 
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which could be consumed day in and day 
out without cloying the palate. 

Since cereals are our cheapest foods, 
this mixture was planned with a cereal 
base. Unfortunately, cereal proteins do 
not contain the proper amounts of essen- 
tial amino acids. However, it is possible 
to blend several different cereals so that 
the deficiency of one is supplied by an- 
other cereal. In this manner, a protein 
mixture was obtained which promises to 
be as good as the best proteins (milk and 
egg protein). Two such mixtures, one 
containing wheat and soya bean meal 
and the other containing oats, corn, 
wheat and soya bean meal, have been 
prepared. Each of these mixtures con- 
tains vitamins and minerals supplied by 
natural concentrates and synthetic mate- 
rials. 

If every person were to consume two- 
thirds ounce of such a mixture each day 
and 4 ounces of tomato juice, in addition 
to his present poor dietary, he would be 
rather surely protected against any nu- 
tritional deficiency disorder. He could 
eat whatever else he liked to satisfy his 
stomach hunger, and he would be well, 
for his nutritional hunger would be cared 
for. The most important point, how- 
ever, is that the material cost of such a 
mixture is estimated to be only $1.80 a 
year or about one-half cent a day. 

Earlier, it was pointed out that one 
must spend $150 a year to secure a pass- 
ably adequate diet. Here, we have dem- 
onstrated that an even better diet can be 
obtained for only about $2 in addition 
to the present food cost of the lowest 
level of our population. The difference 
between these figures demonstrates how 
expensive it is to get one’s nourishment 
from natural foods. 

Lest we be misunderstood, I hasten to 
point out that we are not advocating 
test-tube feeding of our population. The 
pleasures of the ritual of eating obscure 
any thoughts which we may have of 
producing a dietary ersatz. Furthermore, 
on only two-thirds ounce of food daily, 


we would have continual pangs of hun- 
ger. However, such a mixture might 
have a useful function as an emergency 
ration in rapid army maneuvers, as an 
emergency ration in sustaining beleag- 
uered peoples (as in the British Isles 
today) and as an essential portion of the 
rations distributed to those on relief. In 
each of these fields, a mixture like this, 
precooked, dried and ready to be eaten, 
will have important applications. 


RADIOACTIVE INDICATORS 


The discovery of artificial radioactivity 
has opened a vast field for the applica- 
tion of isotopic indicator in the study of 
physiologic processes, since isotopic atoms 
do not appear to behave differently from 
the inactive metal. Of special interest 
here is the work which has been done 
with radioactive phosphorus in relation 
to bone and tooth formation. 

When one bombards phosphorus with 
deuterons or sulfur with neutrons, radio- 
active phosphorus is produced. If this 
active phosphorus is incorporated in a 
phosphate molecule and fed or injected, 
its metabolic progress through the body 
may be readily followed by the use of a 
“Geiger counter,” which measures the 
beta rays that the radioactive phosphorus 
continually emits. As the amount of 
beta radiation is proportional to the 
amount of active phosphorus, the distri- 
bution of the phosphorus in tissues can 
be readily measured. 

By this procedure, it has been demon- 
strated that an appreciable amount of 
the phosphorus fed in the food is carried 
to the bones, teeth, liver, muscles and 
other tissues of both young and adult 
animals. When injected, the labeled 
phosphorus disappears rapidly from the 
circulation, is taken up by the skeleton 
and teeth and eventually becomes equally 
distributed over the whole skeleton. This 
is further evidence that the bones and 
teeth are dynamic organs continually be- 
ing rebuilt. The vascular portions of the 
bones and teeth take up phosphorus more 
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rapidly and the epiphysis of the bone 
shows greater uptake than the diaphysis. 

In the teeth of the rat, it has been 
shown that labeled phosphate is depos- 
ited near the pulp and that it is rather 
quickly distributed throughout the in- 
cisors, which grow at a rapid rate in rats. 
Shortly after administration, the tagged 
phosphorus was found even in the tip 
of the incisors, where it was incorporated 
in the structure of the tooth. After eight 
days, as much as 8 per cent of the labeled 
phosphorus was found in the incisors. 

The non-growing molar of the adult 
rat accumulated the labeled phosphorus 
much more slowly, and only a minute 
amount was found in the highly mineral- 
ized enamel that had but poor contact 
with the lymph carrying the labeled 
phosphorus. The important point to be 
made here is that all parts of all teeth at 
all ages are alive and vital and therefore 
. susceptible to breakdown due to dietary 
inadequacy. This breakdown is slow and 
insidious: slow in that the replacement 
of the constituents of teeth is slow (phos- 
phorus in human teeth is completely re- 
placed in 250 days) and insidious in that 
the erosion is considerably advanced be- 
fore it is detectable. 


DENTAL CARIES 


The skeletal remains of early races 
clearly show that decay of the teeth is 
not a new disease. However, it is evident 
that this disorder is much more severe 
and more widespread than ever before. 
It is a common mistake to assume that 
there is one cause of tooth decay. Ap- 
parently, it is a syndrome in which a 
number of factors play active réles. 

The most reasonable concept is that 
caries is a bacteriologic disease of the 
calcified tissues of the teeth which sub- 
sequently involves the pulp. It appears 
that the initial lesions are the result of 
the chemical action of acids placed in 
the mouth as constituents of foods or 
formed in the mouth by the action of 
bacterial or body enzymes. The condi- 


tion which allows this acid to be formed 
is influenced by the diet, which can pre- 
vent those conditions facilitating the 
erosion and can promote from within the 
formation of sound erosion-resistant tooth 
structures. While I would be the last to 
hold that nutrition is the sole basis for 
the prevention of dental caries, it must, 
I think, be admitted that one cannot 
hope to prevent or retard dental caries 
without a good diet. Diet is unquestion- 
ably an outstanding factor in caries pre- 
vention. Being a specialist in the bio- 
chemistry of nutrition, I shall confine my 
remarks to the nutritional aspects of den- 
tal caries. 

Nutritional knowledge in relation to 
this subject has increased considerably in 
recent years. Teeth, like bones, are com- 
posed largely of calcium and phosphorus. 
It is consequently imperative that an ade- 
quacy of these minerals be supplied, espe- 
cially during periods of active dental 
growth, during pregnancy, when the de- 
mands of the fetus may result in decal- 
cification of the maternal structures, and 
during lactation. These minerals must also 
be supplied in the proper ratio (1:1). 
When the ratio is abnormal, a child may 
develop rickets and osteoporosis may ap- 
pear in the adult. It appears that these 
conditions develop because of the forma- 
tion of unabsorbable calcium phosphate, 
thereby causing, in effect, a deficiency in 
calcium if the calcium-phosphorus ratio 
is too low, and a deficiency in phosphorus 
if this ratio is too high. 

Other minerals are necessary in smaller 
amounts, but since these are usually 
abundant in the dietary, they require no 
special mention. A remark should be 
made about fluorine, a toxic metal which 
occurs in foods grown in fluorotic soils. 
These foods, when ingested, produce a 
mottled whiteness of the enamel of the 
tooth due to the deposition of fluorine 
in the enamel, presumably replacing the 
carbonate in the apatite molecule. This 
fluorine is held in the tooth structure so 
tenaciously that the teeth remain mottled 
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throughout life, even if one moves to 
other areas early in life. Recent re- 
searches have shown that a mottled tooth 
is harder and that fluorine in the dietary 
of experimental animals increases the 
resistance of the tooth to decay. How- 
ever, excellently calcified teeth which 
give no evidence of caries have been 
produced in rats on diets low in fluorine. 
Some workers have gone so far as to 
suggest that the addition of fluorine to 
our dietaries would be a good thing, but 
it is doubtful that so toxic a metal can 
be beneficial—its deposition in the tissues 
is too abnormal. 

There are indications that a restric- 
tion of the amount of carbohydrate or 
type of carbohydrate has a favorable in- 
fluence on dental caries. Much of this 
evidence is controversial and misleading. 
The claim that cereals are an important 
factor in producing caries is disproved 
when one learns that the American peo- 
ple decreased wheat consumption from 
399 gm. per capita per day in 1894 to 
274 gm. per capita per day in 1934, a 
decrease of 46 per cent. It would be 
fairer to accuse sugar, the consumption 
of which rose from 83.8 gm. in 1900 to 
134 gm. per capita per day in 1931, an 
increase of about 60 per cent. But the 
truth is that refinement of the foods in 
which these starches and sugars occur 
and not the carbohydrates may be at 
fault. The restoration of substances re- 
moved during the refinement of cereals 
has been shown to lower the incidence of 
caries. Much of the work that has been 
done on the relation of sugar to dental 
caries will have to be repeated, using 
diets complete in vitamins, especially 
thiamin, to show whether the results 
obtained were due to vitamin defi- 
ciency. 

The relation of vitamin A to dental 
and periodontal tissue formation has long 
been recognized. The proper function- 
ing of the enamel-forming organ is espe- 
cially dependent on this relationship. The 
formation of enamel stops and the pro- 


duction of dentin is defective when the 
vitamin A in the diet is not adequate. It 
has been suggested that the loss of neuro- 
trophic control may be partly respon- 
sible for pyorrhea and other periodontal 
disease. This vitamin outranks all others 
in importance during the period when 
teeth are forming. 

Vitamin C has a definite effect on the 
formation of dentin. In the guinea-pig, 
and probably in man, a deficiency in 
ascorbic acid interrupts the activity of 
the osteoblasts, odontoblasts and amelo- 
blasts. Furthermore, a systemic type of 
pyorrhea, causing diffuse atrophy of the 
alveolar bone, may develop when there 
is a deficiency of this vitamin. The de- 
velopment of a normal tooth structure, 
proper tooth growth and health of the 
gums cannot be obtained unless there is a 
sufficiency of ascorbic acid. 

Rickets causes enamel hypoplasia and 
this can be cured with vitamin D. A 
tooth that is poorly formed because of a 
vitamin D deficiency is more susceptible 
to decay, and the tooth is one of the 
first tissues to give evidence of a vita- 
min D deficiency. While about 400 in- 
ternational units of vitamin D will pre- 
vent x-ray evidence of rickets in infants, 
as much as 1,000, and perhaps 1,500, 
units of this vitamin appear to be needed 
for the formation of good sound teeth. 

I have considered here briefly a few 
of the more important nutritional factors 
in the formation of strong caries-resistant 
teeth. There are many others of minor 
importance. Just as in mathematics, 
there is a theorem which reads “the whole 
is equal to the sum of its parts,” so in 
the tooth and its nutrition, each of these 
essential factors is needed to make up 
the whole—the healthy tooth. 

The mouth is frequently a sensitive 
indicator of nutritional maladjustment. 
The teeth may be the first to betray ab- 
normalities in the whole skeletal struc- 
ture and the gums may reveal deficiencies 
which exist in other parts of the body as 
well. Just as the horse trader places 
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much importance on the condition of the 
mouth, so should dentists and physicians 
rely on examination of the mouth to de- 
tect nutritional disorders. Possibly, it is 
because the mouth is so sensitive an in- 
dicator of nutritional health that dentists 
are unusually alert to the importance of 
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nutrition. A healthy mouth bespeaks a 
healthy body. 

Nutrition is of basic importance in the 
maintenance of dental ‘and periodontal 
tissues. It is important that the dentist be 
trained in this science and maintain a con- 
tinuing interest in nutritional progress. 


ESTABLISHING VERTICAL DIMENSION IN FULL 
DENTURE CONSTRUCTION 


By Rosert R. Giiuis, D.D.S., Hammond, Ind. 


HIS thesis, contrary to commonly 

accepted notions and practices, is 

predicated upon the conviction that 
the edentulous patient has lost nothing 
more than his teeth and some alveolar 
structures ; that he retains the most essen- 
tial elements of masticatory function, and 
that it is merely the prosthetist’s problem 
to recognize and utilize these persistent 
elements in providing the patient with a 
prosthesis that will function harmoni- 
ously therewith. 

In previous papers,’ I have men- 
tioned some phases of establishing ver- 
tical dimensions and, through collabora- 
tion with Niswonger** and others, I 
have reached the conclusion that any 
pseudoscientific mechanical device used 
to determine vertical dimension or cen- 
tric occlusion can prove nothing of value, 
except near-corroboration, to the pros- 
thetist who is guided by physiologic func- 
tional movements of the mandible. 

I have made a diligent search of re- 
cent dental literature to learn the cur- 
rently accepted meaning of the term 
vertical dimension or centric relation or 


Read before the Section on Full Denture 
Prosthesis at the Eighty-Second Annual Meet- 
ing of the American Dental Association, 
Cleveland, Ohio, September 11, 1940. 
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centric occlusion, as many authors term 
it. 

(In this discussion, the terms “vertical 
dimension,” “centric occlusion,” “centric 
relation,” etc., have been used as syn- 
onymous, unless otherwise indicated, be- 
cause so many cited authors have so used 
them in the past. Hence their inclu- 
sion. ) 

One school of thought, represented by 
Stansbery,® Campbell,’ Sears,® Hight," 
Munns™ and others, defines 
centric occlusion or centric relation as 
follows : 


Centric occlusion is that position of the 
mandible in relation to the maxilla in which 
the condyles are in their most retruded po- 
sition in their fossae from which lateral 
movements can be made. 

Centric occlusion is that position of the 
jaw from which all movements start. 

Centric occlusion is the beginning and 
end of all mandibular excursions. 

Centric occlusion may be established, in 
an edentulous mouth, anywhere you want 
it, within esthetic and efficient masticatory 
limits. 

Centric occlusion is a definite fixed posi- 
tion, one that is easily identified by both 
patient and operator; but centric relation is 
much more indefinite and difficult to secure 
because the patient can be of little or no 
assistance and the operator has absolutely 
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no check by which to gage his accuracy, 
except the gothic arch tracing. 

Centric jaw relation must be established 
before it is possible to establish centric oc- 
clusion. 

Securing the correct jaw relation is largely 
a question of mechanics. 

The psychological factor outweighs con- 
sideration of other factors, as physical, me- 
chanical, physiological. 

The ideal jaw relation, as determined 
mechanically, is seen when the opposing 
alveolar ridges lie parallel. 

Both condyle heads must be as far back 
as they will go. 

Centric relation is rest-contact of mandible 
to maxilla when the condyles are in their 
habitually most retruded position. 

The jaw cannot be retruded beyond its 
working position. ~ 

Centric relation need not concern the 
operator who uses cuspless teeth. 

Centric relation is jaw position. 

If any one is a bit confused by this 
time, let him be assured that 

Securing the centric jaw relation is fre- 
quently referred to as “taking the bite,” per- 
haps the most important single step in the 
entire chain of denture construction. .. . 
Use any method you prefer; it will probably 
be wrong!! ... Up to this time we know of 
no truly reliable method of checking centric 
relation, except with some sort of tracing 
device. 

The National Society of Denture Pros- 
thetists states that it 

recognizes no other means (than gothic 
arch tracings) of verifying jaw relations. 

Since all of these quoted prosthetists 
use the gothic arch tracing and have 
given nothing else definitely as directing 
our search for centric occlusion, we were 
interested to discover that all, likewise, 
are employing some form of “central 
bearing device” to reach their destination. 

I then continued my reading, finding 
other authors, such as House,?? Denen,"* 
Haun, Boucher,** Boos?® and even Fur- 
nas,’ who decry the “central bearing 
point” as being undependable as a cri- 
terion of location ; and still other authors, 
such as Pleasure,?? Wright,?° Prothero™® 


and Greene,’® who join in refusing to 
agree that the condyles should be posed 
in their most retruded position. 


Tests made with the center stud regis- 
tration method proved inaccurate. 

The use of the central bearing point in- 
troduces a discrepancy of 0.2 mm. at the 
molar and 0.6 mm. at the cuspid in lateral 
(working side) and 0.4 mm. at the molar 
and 1. mm. at the cuspid in protrusive, 
when the condyles are at 30 degrees and a 
3-mm. range used. 

The gothic arch apex differs 0.5 mm. 
(posteriorly) from the point at which max- 
imum power is delivered (the inner end of 
the masticatory stroke) in 65 per cent of 
the cases examined; and differs more than 
0.5 mm. in the other 35 per cent of cases 
examined. 

Almost every case will show some point 
within the tracing other than the apex, 
where the patient will open and close re- 
peatedly, which is interpreted “as mani- 
festing an acquired functional relation.” 

Any point selected in the near vicinity of 
the apex will be entirely satisfactory. 

Observations have convinced me that the 
possibility of a convenience relationship 
must always be borne in mind in making 
bite registrations. 


Quoting again from the first school, 
“Use any method you prefer; it will 
probably be wrong” might well be added 
as further denial of the gothic arch apex 
as a dependable guide. 

Years of observation of the rest posi- 
tion of the mandible in both dentulous 
and edentulous mouths compels us to 
deny the commonly accepted definition 
of centric occlusion as being established 
at rest position. The most cursory ex- 
amination of any mouth at rest will dis- 
close no teeth in occlusion. Like 
observations and study of mandibular 
movements will disclose that it is in rest 
position that mandibular movements 
have their genesis, and not in centric 
occlusion. Further, it will be discovered 
that centric occlusion is the inner termi- 
nal of masticatory movement, whereat 
there occurs an automatic release of the 
closing or crushing forces. 


a 
e 
al 
pe 
n- 
ss. 
‘m 
al 
ic 
- 
d 
u- 
y 
t v 
es 
as 
he 
ch 
0- 
ral 
he 
nd 
in 
nt 
ry 
si- 
»th 
is 
re 
no 
ely 


432 


Study of the temporomandibular joint 
with the aid of x-rays discloses that the 
condyles are not in their most retruded 
position when the mandible is at rest 
position ; nor are they ever in their most 
retruded position in their fossae except 
when traumatized and malfunctioning or 
under extra stress. 

Such is our rather negative approach 
to the generally accepted definition of 
centric occlusion, the sine qua non of 
successful denture construction. Such 
definitions as are the present vogue are 
possibly as accurate as the nebulous haze 
which seems to surround this phase of 
denture construction. Here, we design- 
edly will leave you “up in the air” as 
the most appropriate position from which 
to contemplate the nebula of centric 
occlusion, as heretofore expressed. 

What of vertical dimension, that will- 
o’-the-wisp that we were supposed to 
produce for your inspection? 

Among the first school quoted, there 


is but meager mention of vertical dimen- 
sion, per sé: 


Vertical height, at which balanced occlu- 
sion will function best, in mastication, in 
preservation of esthetic values, in comfort 
and in the establishment of muscular equi- 
librium (same as central relation). 

With the vertical height established. [But 
this author fails to explain how he establishes 
it; unless he means central relation. ] 

It does not mean “the easy position.” 
[As to condyle position. } 


Turning now to the second school pre- 
viously quoted, we learn that : 


Centric occlusion is the normal termina- 
tion of the essential masticatory move- 
ment, a definition which distinguishes it 
from the rest position in which the teeth are 
normally slightly parted. 

The establishment of rest dimension is of 
first consideration in all types of restorative 
dentistry. 

Vertical dimension means the anatomic 
balance of the mandible. 

The mandible must not be in the most 
retruded position because the most retruded 
position is a strained position. 
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The proper positioning of the condyle 
heads cannot be accomplished by forcing 
the mandible to its most retruded position, 
or by forcing it to any other point. 

The intermaxillary distance proved the 
same when examined at long intervals. 

There is no trouble in getting the exact, 
true relation of the jaws at rest in any in- 
dividual case. 

Although the patient may have lost his 
former jaw movement, he always has his 
natural rest position. 

Muscles fatigued by chewing cause the 
mandible to return to centric occlusion. 

The patient is instructed to close until he 
feels natural and comfortable. 


Not one in this group has indicated 
the necessity of any mechanical device to 
lead to the discovery of either rest posi- 
tion or centric occlusion. They have re- 
lied upon the patient’s sense of feeling 
comfortable and natural. We marvel at 
their attainment of even partial success, 
without resort to the scientific(?) meth- 
ods now so much in vogue. 

This second group has introduced 
some terms that I had in mind in my 
opening paragraph when I said that the 
edentulous patient retains the most essen- 
tial elements of masticatory function. 

Niswonger, Boos, Pleasure, Essig?* and 
Greene all testify to the fact that each 
edentulous patient maintains throughout 
life that rest position and centric occlu- 
sion with which Nature had endowed 
him at maturity. 

I like Niswonger’s definition of rest 
position : “That position of the mandible 
in which it is involuntarily suspended by 
the reciprocal coordination of the muscles 
of mastication and the depressor muscles, 
with the (upper and lower) teeth sepa- 
rated” or “the neutral position of the 
mandible.” 

We deem rest position as the critical 
position from which to determine other 
mandibular positions in denture con- 
struction. It becomes our starting point. 
Contrary to any implication in the title 
of this paper, we do not establish rest 
position, for it has already long been 
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established and is always brought to us 
by each patient. I do measure it and 
record that measurement for future refer- 
ence. From then on, we use it merely 
as a reference stage for further surveys 
and construction. 

Most of our mandibles are in rest posi- 
tion at this moment, but the teeth are 
not in occlusion. Puff on your cigar or 
cigaret, then relax and the jaw finds your 
rest position. If your pipe is not heavy, 
almost the same is true. 

Rest position is the neutral position of 
the mandible, when the levator and de- 
pressor muscles are in coordinate equi- 
librium. Rest position is involuntarily 
assumed by any person after any effort 
at speech or swallowing. Rest position 
does not directly concern the teeth and 
their occlusion, articulation or arrange- 
ment, for in rest position the mandibular 
teeth are completely out of contact with 
the maxillary teeth. Examine your next 
1900 patients with their natural teeth 
and you will discover a “free-way- 
space” between the upper and the lower 
teeth, when the mandible is in rest posi- 
tion, measuring vertically at the sagittal 
plane about 1 to 4 mm. or more, but 
usually 3 or 3.5 mm. Niswonger found 
it to be 3.25 mm. in 87 per cent of 200 
cases. 

During speech, the lower teeth travel 
upward part way across this free-way- 
space ; but, in the function of swallowing, 
the lower teeth travel completely across 
the free-way-space and occlude with the 
upper teeth. Such a level of occlusion 
is centric position in natural teeth. In- 
voluntary swallowing constitutes our saf- 
est guide for centric position in denture 
construction. I said, in an earlier paper,” 
“Each patient has a range of masticatory 
movement that is best suited to his own 
functioning. There is an optimal centric 
occlusion for each edentulous patient. 
That we seek to establish.” 

Not only is such individual “range of 
jaw movement” optimal for the patient’s 
Masticatory movements, but it likewise 
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is inseparably associated with all other 
jaw movements in talking, swallowing, 
sucking, singing, etc. All of these move- 
ments are so automatic as to be almost 
involuntary. Since these movements are 
all alike and performed almost without 
voluntary effort, and since none of them 
are altered essentially by the loss of the 
teeth, we have found it most advantage- 
ous to consult these persistent parallel 
movements when trying to arrive at the 
optimal level for mastication in edentu- 
lous patients, centric position. 

The position reached by the mandible 
during several swallowing acts constitutes 
the upper surface of the free-way-space. 
This is the level at which we build cen- 
tric occlusion and the level from which 
we make direct surveys (protrusive, lat- 
eral, etc.) to determine the several fea- 
tures of tooth arrangement. It is our 
critical construction stage. 

Just below this level, Boos finds it 
possible for the patient to apply his maxi- 
mum muscular force. It is the level at 
which Wright’s patients feel most com- 
fortable and natural in mastication; the 
level to which Essig’s patients swallow ; 
the level at which Greene’s patients de- 
termined “their correct bite, that would 
not be correct at any other distance 
apart.” 

Disregard of the patient’s free-way- 
space dimension can cause nothing but 
discomfort and inefficiency. Remember 
that muscle function is the dominant, 
determinant factor. The length of the 
adductor and abductor muscles has not 
been altered through the years. Their 
origin and insertion remain the same. 
Only their tonicity may vary. The pa- 
tient’s muscles of mastication bear a 
relation to the other parts of the head 
(Mershon**) that is not duplicated in 
any other person. The use of any me- 
chanical device for standardization of 
technic that does not recognize the pa- 
tient’s individual features may do dam- 
age to the muscles, nerves, bones and 
alveolar process. All of us have seen it 
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happen. Up to the age of adult maturity, 
the bones, muscles and nerves are de- 
veloped and have functioned in a cor- 
relation that also determined the growth 
of the teeth and alveolar process. If the 
bones, muscles and nerves are permitted 
to continue their coordinated functioning 
after the loss of teeth, the alveolar proc- 
ess need not suffer extreme changes. 

Did you ever consider what mechan- 
ism stops the action of the masticatory 
effort? What cries “Stop” when the 
masseter and internal pterygoid muscles 
have closed the mandible far enough? 
There is an inhibitory trigger somewhere. 
Those two muscles supply the major 
crushing force in mastication. The tem- 
poral muscle attached to the coronoid 
process acts as a guiding factor and 
supplies no great force until the teeth 
are at centric occlusion. Possibly, its 
moment of maximum effort supplies the 
trigger of inhibition to the others. If 
the teeth occlude either above or below 
the level for which the patient’s mechan- 
ism was designed and developed, or 
eccentric to it, maximum masticatory 
effort is impossible. If the teeth occlude 
too soon (occlusion within the free-way- 
space), the supporting tissues are trau- 
matized and atrophied until compensa- 
tion takes place to permit the proper 
level, and mastication is feeble because 
the trigger of inhibition is set off before 
the position of maximum force is reached 
—unless the patient’s nervous system 
rebels too violently earlier. If the teeth 
occlude too late (occlusion built above 
the free-way-space), the trigger of in- 
hibition acts before the maximum force 
is delivered, and mastication is ever 
weak. 

In studying our patients, to familiarize 
ourselves with rest position, centric posi- 
tion and the free-way-space intervening, 
we should start with patients who have 
natural teeth in normal alinement. The 
patient is directed to say “m” two or 
three times slowly while we observe 


where the mandible stops after the sound. 
Now the patient is directed to keep the 
mandible thus posed while the operator 
gently parts his lips to see how far apart 
the upper and lower teeth are. Repeat- 
ing this test, we arrive at a level re- 
peatedly. This is rest position. Next we 
have the patient say “m” three times and 
then swallow; repeat and have the pa- 
tient hold the teeth together right where 
they touched in the swallowing act. The 
jaw is now at centric position, at the 
upper surface of the free-way-space. 

After becoming acquainted with these 
factors by studying natural teeth, we 
should continue the study with denture 
wearers. We are able to discover rest 
position just as readily, but when we 
examine the space revealed between 
upper and lower teeth, we may be sur- 
prised. If the dentures have been worn 
more than five years, we are apt to find 
an excessively deep free-way-space (5 
mm. or more); and, when the patient 
occludes these dentures, we discover an 
occiusal relation that was not originally 
designed by the builder—either the lower 
denture is in a protrusive occlusion with 
the upper teeth or the upper denture is 
shunted forward in meeting the occlusal 
impact. 

You can profitably try the experiment 
in your own mouth so you, yourself, 
“get the feel” of what you are studying 
in your patient. Swallow not once, but 
twice or three times, and see how much 
extra force you apply in repeating the 
act. Now swallow again and hold your 
teeth in occlusion exactly where they 
occluded in swallowing. Maintain that 
occlusion. Don’t open ; don’t relax ; hold 
it! Your jaws are in occlusion, where 
you can deliver the maximum crushing 
force. Hold it so. Generally accepted 
definitions say that centric occlusion is 
“rest relation” or “in muscular equili- 
brium”!! Do you still believe such a 
definition? Neither do I. 

There is a possibility, yes a probability, 


that a few in this audience, swallowing, 
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struck some one cusp and “slid into 
occlusion.” If so, that means that such 
mandible is unable to close in true cen- 
tric position because some interference is 
in the path across the free-way-space. 
Such a mouth exhibits an occlusion that 
is slightly eccentric ; presenting a poten- 
tially traumatic occlusion. And that is 
what the denture patient feels when we 
have missed the mark in “taking the 
bite,” with just this difference: in our 
own mouth, only the peridental mem- 
branes of the colliding teeth can com- 
pensate for the impact, while, in our 
denture patient’s mouth, the bases may 
move on the supporting ridges enough 
for compensation. But both suffer from 
such interference: 
= 

In denture construction, in building the 
bite-rims and getting them into proper 
occlusion, exactly the same technic can be 
used to determine rest position and cen- 
tric position. Having determined the con- 
tour and length of the upper bite-rim the 
patient can “swallow” the softened lower 
bite-rim into centric position; not with 
one single effort, but by repeating until 
the free-way-space that the patient origi- 
nally had (according to the records) or 
such as feels comfortable and natural is 
established ; and repeating to determine 
that occlusion is acceptable always in the 
same anteroposterior relation. We must 
eliminate from our vocabulary the words 
“shut,” “close,” “bite” in using this tech- 
nic, for such a command impels volun- 
tary masticatory effort in the response 
by the patient. We desire to eliminate 
all masticatory impulse. We use only 
such an impulse as accompanies the 
parallel actions in speaking, swallowing 
and sucking. To such extent or degree 
as our directions arouse any voluntary 
masticatory effort, beware of error in the 
result. Don’t blame the method for such 
error as is injected by misdirecting the 
patient. The technic is exceedingly 
simple, but effective. We do not need 
gadgets and mechanisms to determine rest 


position and centric position. In fact, we 
do not determine either position; the 
patient does it. This method may not be 
“scientific,” but it is based wholly on 
biologic, physiologic and natural func- 
tioning, also possibly upon psychology, in 
that we arrive somewhere without the 
patient knowing why. 

I defined rest position of the mandible 
as “that position from which all man- 
dibular movements begin and to which 
they return.” The total range of the 
opening-closing component should be 
divided at rest position into suprarest 
range and infrarest range. The problems 
of occlusion are not much concerned 
about any movement in the infrarest 
range, but we are vitally interested in 
the suprarest range. In the suprarest 
range, the opening movement is very 
constant, while the closing movement 
varies only as the approach direction of 
the preceding path. 

The suprarest range of mandibular 
movement is short, seldom much over 3 
mm., and traverses only that free-way- 
space. Within this brief range, the maxi- 
mum masticatory or crushing force is 
applied. Within the suprarest range, the 
working condyle head remains almost 
stationary, exhibiting only a slight rota- 
tional movement. Until the mandible 
functions in some infrarest range, there 
will be no appreciable movement of the 
condyle head on the working side. All 
movements involving articulation of the 
teeth are within the suprarest range. 


SUMMARY 


I have attempted to show that 

1. The average dentist encounters 
difficulty in grasping the significance and 
import of some prosthetic terms, while 
those who have devoted twenty years to 
their usage still seem to be confused. 

2. Some currently employed defini- 
tions of prosthetic terms must be confus- 
ing because they are faulty, ambiguous 
and inaccurate to the point of being 
untrue. 
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3. The mystery inherent in mechanical 
and geometrical explanations, while pos- 
sibly awe-inspiring, is not conducive to 
exact application, even by experts. 

4. Ample elements of the masticatory 
function survive the loss of teeth to 
permit simple observance of normal in- 
voluntary parallel functions as a sufficient 
guide. 

5. Our present objective, vertical di- 
mension, is brought to us by every patient 
and can be easily recognized through 
observance of physiologic functioning. 

6. With an effective technic, the den- 
tist can be of assistance to the patient 
in restoring the function of mastication. 
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IMPROVING THE MENTAL ATTITUDE BY 


MEANS OF PLASTIC SURGERY 


By Frank A. Ricuison, D.D.S., Honolulu, Oahu, T. H. 


ERSONS with facial deformities, 
whether congenital or accidental, 
often develop a mental attitude 
which may not only cause them to suf- 


Fig. 1 (Case 1).—Appearance of patient 
before plastic operation. 


fer socially and economically, but also 
may result in functional disabilities, even 
to the point of mental derangement. 
Surgery for the correction of these de- 
formities rehabilitates the patient and 
transforms him into a happy, useful per- 
son. 


Jour. A.D.A., Vol. 28, March 1941 


Today, more than in any other era, 
competition is at the maximum. To ac- 
quire and retain any position, commer- 
cial or social, one must be prepared 


Fig. 2 (Case 1).—Appearance of patient 
after rib cartilage transplantation. 


mentally and physically. Any physical 
deformity, especially facial, constitutes 
a distinct handicap even in persons as 
well or better prepared mentally than 
others. 

Consequently, the surgeon who makes 
life more livable, who restores and re- 
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constructs, who begins his work where 
remedial surgery leaves off is the recipi- 
ent of untold gratitude from an other- 
wise depressed and defeated humanity. 

Smith states that “we believe the nose 
is the basis of good looks.” Correspond- 
ingly, the esthetic value of the correc- 
tion of any deformity of this organ is 
extremely high. The correction carries 
with it much more than esthetic value, 
however. The main function of the nose 
is respiration, although it has other func- 
tions, such as olfaction and filtration, as 
well as ventilation and drainage of the 


Fig. 3 (Case 2).—Appearance of patient be- 
fore operation. 


sinuses and lacrimonasal apparatus. 
Since approximately 21 cubic feet of air 
per hour passes through the nose and is 
elevated to body temperature, saturated 
with moisture and strained of foreign 
material before reaching the larynx, all 
in an area of approximately 7.5 cm., it 
is essential that the current be retarded. 
This delay is caused by the contour of 
the organ plus the constrictions formed 
by the turbinate bones. Thus, it is 
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plainly seen that any deformity of the 
nose, congenital or accidental, not only 
detracts from the appearance, but 
greatly impairs function as well. 

A pleasing facial contour requires 
more than the correction of a nasal de- 
formity, however. A building that is out 
of proportion cannot be completely 
beautified by the addition of a sym- 
metrical cupola. If the malar arch is 
out of proportion, the reconstruction of 
a hump nose will not admit one to the 
finals of a beauty contest, but it will and 
does change his mental attitude. It re- 
lieves him from the annoyance of the 
nickname “Eagle Beak” or “Hook Nose,” 
and from other slighting remarks con- 
cerning his deformity. 


Fig. 4 (Case 2).—Close-up four weeks after 
operation. 


In the Naval Service, this is often 
encountered. Men report with the re- 
quest that the nose or ears be recon- 
structed, scars be removed from the face 
and other glaring deformities be cor- 
rected. In olden days, the more scarred 
and grotesque the personnel appeared, 
the happier they seemed. Their occu- 
pation was that of a fighting man, and 
the greater the variety of scars and de- 
formities they carried, the stronger the 
attestation to their courage, strength and 
valor. They wore these as badges of 
honor bestowed upon them for their 
personal feats. 

Today, the personnel is made up of 
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an entirely different type of man. He 
is the more educated type, the high 
school graduate, the college student and 
the college graduate. He is greatly in- 
terested in his personal appearance as 
well as in his physical well-being. In no 
way does this detract from his ability as 
a fighting man, he being as efficient and 
willing as his predecessor, but having 
learned to use skill and science instead 
of the brute strength of olden times. 
The personal appearance and mental 
attitude play an all important part in 


Fig. 5 (Case 3).—Multiple scars of osteo- 
myelitis. 
advancement, both in and out of the 
service. The person with an evident 
deformity is always the butt of slighting 
remarks. Often repeated, these have 
their effect on the mental bearing and 
an inferiority complex is added to the 
physical handicap. 

Surgery that will remove this stigma 
and rehabilitate one to the status of a 
useful, happy being is as well worth 
while as the major surgery that saves 
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life, for it restores the personality to its 
normal status. 

I: shall present a few cases in an en- 
deavor to show how the appearance of 
a disfigured person can be improved by 
means of plastic and other reconstruc- 
tive surgery. I only wish I might pre- 
sent a picture of the changed mental 
attitude and bearing of the patient. 


REPORT OF CASES 


Case 1 (Figs. 1 and 2).—A man who 
had a so-called saddle-back nose, the con- 


Fig. 6 (Case 3).—Results of plastic opera- 
tion. 


dition being of long standing and resulting 
from an accident, underwent transplantation 
of a rib cartilage. He was examined one 
year after the operation and no change was 
noted in the shape and consistency of the 
transplant. This case illustrates the placing 
of a symmetrical cupola on an ill-propor- 
tioned building. The chin is prognathic, the 
malar arch out of proportion, yet the recon- 
struction of the nose removed the glaring 
defect which had resulted in the name “Dish 
Face.” Eventually, the patient was trans- 


14 
4 
oM 
e 
y 
t 
25 
t 
y 4 
is 
yf 
d 
e | ig 
a 
Z 
| 
| 
| 
3 
e 
> 
: 


440 


formed into a useful being, willing and 
eager to take his chances in competition 
with his companions. His mental attitude 
and physical bearing were completely 
changed. Before the operation, he was not 
particularly friendly, spending a great deal 
of time by himself and seldom seen in mixed 
company. After the operation, he procured 
a complete civilian wardrobe and became 
quite a frequenter of mixed company gather- 
ings. I did not hear him say, “No one wants 
anything to do with a dish-face like mine,’ 

after the operation, although he frequently 


Fig. 7 (Case 4).—Appearance of patient 
before operation. 


made the remark before correction of the 
deformity. 

Case 2 (Figs. 3 and 4).—A man who had 
a large pit scar, the result of death of tissue 
from the presence of pus in a case of osteo- 
myelitis, the subcutaneous tissues being ad- 
herent to the underlying bone, sought seclu- 
sion because of the’defect and when in the 
presence of company maneuvered to keep 
the deformity out of sight. The scar tissue 
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was excised and adherent tissue loosened 
from the bone. The subcutaneous tissues were 
approximated and sutured. The cutaneous 
tissues were deeply undermined, approxi- 
mated, restored to contour and _ sutured. 
Figure 4 is a close-up of the result obtained 
within four weeks after the operation. A 
marked change in actions and improvement 
in appearance and personal habits were noted 
in the patient after the operation. Before, he 
seldom went on “liberty,” preferring to stay 
around the hospital in undress uniform. After 
the plastic repair was completed, he was 


Fig. 8 (Case 4).—Results of rib cartilage 
transplantation. 


always present in the liberty party, with dress 
uniform clean and neatly pressed. The 
moody, silent temperament gave way to a 
sociable, fun-loving, happy one. 

Case 3 (Figs. 5 and 6).—A man who had 
multiple scars, the result of osteomyelitis, 
and was nervous and apprehensive, with an 
inclination to be moody and seek seclusion, 
was soon due for promotion, but did not 
seem interested nor desirous for advance- 
ment. Plastic surgery was instituted and the 
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scars were removed. A complete change was 
soon noted in his mental attitude, and he 
showed great sociability and a desire for pro- 
motion, which he had been so disinterested 
in before. Figure 5 shows a listless, disinter- 
ested and rather disheartened person; Fig- 
ure 6, a tidy, wide awake, energetic and 
determined person, equipped to carry on, 
with no disfigurement to cause him to feel 
that his personal appearance was a handicap. 

Case 4 (Figs. 7 and 8).—A man with a 
“saddle-back” nose underwent a rib trans- 
plantation and had the nasal bridge buiit 
up. There was complete transformation of 
the facial and mental characteristics after 
completion of the case. 

The dental surgeon, his education, 
training and experience dealing solely 
with the tissues of the oral cavity and 
face, has the groundwork to qualify him- 
self for specializing in this field of work. 


Undoubtedly, surgical measures that 
make the patient’s life more livable; re- 
move handicaps, both physical and men- 
tal, and instill the desire to carry on, 
knowing that one now has an equal 
chance in competition, are more than 
worth while. They have a legitimate and 
humane mission to perform. 
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SEX AND AGE FACTORS IN THE INCIDENCE 


OF DENTAL CARIES 


By Ernest Stoman,* D.D.S., San Francisco, Calif. 


OUR recent investigations show that 
the incidence of caries is higher in 
girls than in boys. 

The work of Hollander and Dunning" 
indicates that the incidence of caries 
in females is significantly higher than it 
is in males particularly in age groups 
over 35 years. Their methods of deter- 
mining incidence and the age groups 
included do not permit the comparisons 
afforded by the other three investiga- 
tions. 

The work of Stoughton and Meaker,? 
and of Klein and Palmer,? because of 
similar age groups included affords op- 
portunity for comparison with the in- 
vestigations of Sloman and Sharp.‘ 


*Dean, School of Dentistry, College of 
Physicians and Surgeons of San Francisco. 
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According to the last-mentioned sur- 
vey, seven and seven-tenths teeth of boys 
have been attacked by caries at 18 years 
of age. The number of teeth of girls 
attacked by caries at the same age level 
is nine and one-tenth. 

The rates of attack for girls, for boys, 
and for girls and boys combined are 
illustrated in terms of percentages of the 
whole dentition (32 teeth) in the accom- 
panying chart. Expressed differently, the 
chronologic frequency of attacks by 
caries is one additional tooth added to 
the ABC (attacked by caries) group 
each 18.67 months for boys; while for 
girls, one tooth is added each 15.84 
months. 

Table 1 further illustrates the rate or 
frequency of carious attacks and the 
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relative susceptibility of girls as compared 
with boys. 

This shows the average annual caries 
incidence rate to be higher in giris than 
in boys during the six-year period of 
eruption of nearly all the permanent 
teeth (6 to 12 years) and also during 
the succeeding six-year period. 

The incidence rate is higher for both 
females and males during the second six- 
year period than it was during the first 
six-year period, but the rate is increased 
by more than 30 per cent for girls as 


compared with a less than 10 per cent 
increase for boys. 

The comparative summary (Table 2) 
showing the percentage of both girls and 
boys with one or more carious attacks 
is from the independent investigations of 
Stoughton? and Sloman.‘ This permits 
the conclusion that girls have a higher 
caries incidence rate than boys. 

It is assumed that the DMF (decayed, 
missing, filled) of Stoughton and Meaker 
is the exact equivalent of my ABC 
(attacked by caries). In the latter work,* 
teeth that were not present were de- 
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termined with reasonable certainty (a) 
to have been extracted, (b) to be un- 
erupted at the time of examination or 
(c) to be present in an exceedingly small 
number of instances. When there was no 
dependable history of extraction and the 
student was beyond the normal age of 
eruption of the tooth in question, the 
absent tooth was assigned to the “miss- 


TaB_e 1.—Frequency or Carious ATTAcKs 
AND RELATIVE SuSCEPTIBILITY OF GIRLS 
AND Boys 


All 
Pupils 


Percentage of teeth at- 
tacked by caries at 18 
years 

Average percentage of 
whole permanent denti- 
tion attacked annually 

During 6 to 12 years 
During 12 to 18 years 
During 6 to 18 years 


1.98 
2.37 
2.17 


1.92 
2.10 
2.01 


2.05 
2.68 
2.37 


TasBLe 2.—PERCENTAGE OF GiRLS AND Boys 
witH OnE or More Carious ATTAcKs 


Girls 
Stoughton Sloman 


DMF* | ABCt 


84.9 88.7 
86.1 92.1 
88.5 92.1 
92.2 95.8 
93.8 96.3 
94.5 97.8 94.4 95.5 
98.8 98.4 100.0 96.2 


*DMF, decayed, missing, filled. 
TABC, attacked by caries. 


Boys 
Stoughton Sloman 


DMF ABC 


78.5 86.7 
83.7 89.7 
86.7 90.8 
90.5 94.6 
89.2 95.7 


ing” group. Table 2 has only to do with 
the percentages of boys and girls with 
one or more teeth attacked by caries and 
is therefore not the best yardstick for 
measuring the incidence of caries. Using 
it for this purpose, however, indicates 
(except for the 18-year-old group) that 
the incidence rate for both boys and 
girls of these age groups is much higher 
in San Francisco than in the areas in- 
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cluded in Stoughton’s report.? If this 
difference cannot be accounted for in ex- 
amination or recording technics, it then 
offers a strong suggestion that geography 
and its concomitant factors (such as sun- 
shine hours as suggested by Erpf*) war- 
rants much more attention than has been 
paid it in the past. If our surveys or 
similar investigations on the incidence 
and prevalence of dental caries are to be 
of value in searching out its causes, or 
in determining whether the incidence 
rate is increasing or decreasing with civil- 
ization, or with the passing of centuries, 
a standard of reasonably uniform technic 
of examining teeth and recording data 
must be established and used. 

That sex is a factor in the incidence 
of caries is abundantly evident. Is this 
factor associated with habits or is it 
nearly accounted for by the fact that 
girls’ teeth erupt earlier than boys’? Evi- 
dence indicates a negative answer to both 
of these questions. 

From data previously published,‘ it is 
evident that girls, at least for the age 
groups under consideration (12 to 18 
years of age), endeavor to, and actually 
do, take better care of their teeth than 
do boys of the same age levels. Boys, 
although they have a greater number of 
untreated carious teeth present at each 
of the age levels under consideration, 
have a smaller number of filled teeth, a 
smaller number of teeth lost through 
caries, and a smaller number of teeth 
attacked by caries. These facts indicate 
that oral hygiene habits, including dental 
care, are much more satisfactory in girls 
than in boys of these age levels and are 
not demonstratable factors in reducing 
the frequency of attacks by caries. The 
value of such habits, however, cannot 
be overestimated in the reduction of the 
prevalence and in the control of this dis- 
ease. 

The difference in susceptibility of 
females and males may, in part, but only 
in part, be accounted for in that perma- 
nent teeth erupt earlier in girls than 
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in boys. If girls of a given age have 
had their teeth exposed to caries for a 
longer period than boys of the same age, 
it follows that girls should have (all 
other factors being equal) more teeth 
attacked by caries. From the work of 
Palmer, Klein and Kramer,® I estimated 
that the average eruption dates of the 
permanent teeth (third molars not in- 
cluded) is approximately five months 
(0.414 years) earlier in girls than in 
boys. 

At 18 years of age, 24.1 per cent of all 
teeth (thirty-two) of boys have been 
attacked by caries and, at the same 
chronologic age, the percentage for girls 
has reached 28.4. Some of the whole 
number of teeth in boys have been in 
the mouth for about twelve years, others 
from six to eleven years; while the third 
molars, which are included in the estab- 
lishment of these percentages, have not 
yet erupted. (In these data, third molars 
were listed in the unerupted group.) If 
24.1 per cent of the teeth is the cumu- 
lative caries experience for boys at the 
eighteenth year, the annual increment 
rate has averaged 2.01 per cent (actually 
2.008) for each of the twelve years suc- 
ceeding the eruption of the first perma- 
nent tooth. If we add 0.414 years to 
the chronologic age of the 18-year-old 
boys and calculate that fraction of the 
annual increment rate (2.01), and add 
this to their caries experience, we find 
that the boys will have a theoretical 
cumulative caries experience of 24.9. 
The cumulative caries experience for 
girls of 18 years is 28.4, or fully 3.5 
per cent higher than that of boys of 
the same age group (18 years) after the 
hypothetical adjustment of the incidence 
rate for boys is made to compensate for 
the tooth eruption date factor. Thus 
adjusting the ages of boys to compensate 
for the earlier eruption of teeth in girls 
does not nearly account for the relative 
susceptibility of girls, as compared with 
boys. If the longer period of exposure 
were the only factor in the larger per- 
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centage of teeth attacked by caries in 
girls, there would have to be a difference 
of 2.14 years between the average age 
at which the individual teeth of girls 
erupt in comparison with those of boys, 
in order to account for the cumulative 
caries experience of girls of 18 years as 
compared with boys of the same age by 
way of the exposure period factor. 

Does the incidence of caries decrease 
with advancing age? Clinical observa- 
tions have led us to believe that carious 
attacks decrease in frequency as age 
advances. The information obtained 
from the report of Sloman and Sharp‘ 
tends to prove the observation. These 
data reveal that, in the 18-year-old 
group, all pupils have averaged 2.175 
per cent of the whole permanent denti- 
tion (thirty-two teeth) added anuually 
to the ABC (attacked by caries) group 
during the twelve years since eruption 
of the first permanent tooth. To express 
the case differently, each pupil of 18 
years has averaged one previously un- 
attacked tooth added to the ABC group 
(from the sixth to the eighteenth year) 
each 17.65 months. If this rate or fre- 
quency of attack remains constant until 
the living members of the group are 52 
years of age (forty-six years after erup- 
tion of the first permanent tooth), at that 
age, all teeth without exception must 
have had at least one carious attack. 
As many people well beyond 52 years 
of age have many teeth that have not 
been attacked by caries, it becomes evi- 
dent that there must be a leveling-off 
process by which the frequency of at- 
tacks is reduced some time between the 
eighteenth and fifty-second years. The 
following calculations illustrate the 
point : 
2.175—percentage of teeth attacked by caries 

annually 

46 (years) 

100 per cent 
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Or if one previously unattacked tooth is 
added to those attacked by caries each 
17.24 months, 17.24 X 32 (teeth) = 552 
months, or 46 years. 


From this, it becomes evident that the 
rate at which caries attacks occur must 
be reduced at some time during middle 
life. 


CONCLUSIONS 


1. The incidence of caries is signifi- 
cantly higher in girls than in boys. 

2. The earlier eruption date of teeth 
in girls as compared with boys can be 
but a small factor in the higher incidence 
of caries in young women as compared 
with young men. 

3. There is a substantial reduction in 
the incidence rate of caries for both 
males and females during middle-life 
ages. 
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THE DEVELOPMENT OF PUBLIC DENTAL HEALTH 
SERVICES IN THE UNITED STATES 


By F. C. Capy,* D.D.S., C.P.H., Washington, D. C. 


N an article on “The Evolution and 

Significance of the Modern Public 

Health Campazign,’’? Winslow says, 
“Public Health practice is not a concrete 
intellectual discipline but a field of so- 
cial activity.” In this sense, public health 
practice is comparatively new in the his- 
tory of the human race. Only in the 
last hundred years has the control of life 
and death been considered other than 
under the dispensation of Divine Provi- 
dence. One of the earliest manifestations 
of a public health viewpoint is shown in 
the development of individual hygiene 
by the ancient Greeks and in the devel- 
opment of public sanitation in ancient 
Rome. However, these gleams of social 
intelligence were transitory and soon to 
be lost in the intellectual darkness of 
medieval Europe. While individual hy- 
giene was neglected in the middle ages, 
the practice of isolation for control of 
epidemic disease was in vogue at that 
time. 

If we can believe half that the his- 
torians of the middle ages relate, sani- 
tary conditions were indeed abominable ; 
in fact, indescribable, during that pe- 
riod. Serious and concerted action to 
remedy the situation was not taken until 
the first half of the nineteenth century. 
As far as the United States is concerned, 
the public health movement began with 
the report of the Massachusetts Sanitary 
Commission in 1850, a document upon 
which our modern public health organ- 
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Surgeon, 


ization has since been built. This report 
led, sixteen years later, to the establish- 
ment of the first state board of health 
in Massachusetts. 

From this brief history, it can be 
readily understood that the organization 
and practice of public health is a modern 
invention, with the practice of dental 
health an infant of only yesteryear. 
Almost a half century elapsed before the 
establishment of the first state dental 
public health service, in North Carolina 
in 1918. On a local basis, the schools 
of Bridgeport employed a number of 
dental hygienists to carry on a school 
dental health program in 1916. 


DENTAL HEALTH ORGANIZATIONS 


Since that time, public dental health 
programs large and small have been 
organized all over the country. On the 
state level, we find them in health, wel- 
fare and education departments. In 
local communities, we find them in 
schools, health departments, private 
foundations and other unofficial agen- 
cies. The total number of programs, clin- 
ics and personnel is unknown. 

Since the passage of the Social Se- 
curity Act, many health departments, 
particularly those on the state level, have 
recognized the dental problem by initiat- 
ing dental programs. The record for 
1938” shows that thirty-five state depart- 
ments of health employed 208 dental 
personnel, of whom sixty-five were full- 
time and thirty-six part-time dental cli- 
nicians. On the financial side, the re- 
port shows that the total expenditures 
for thirty-four of the state health depart- 
ments for all health purposes was $29,- 
400,000. Of this amount, $564,500, or 
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1.9 per cent, was spent for dental health 
services. These amounts include federal, 
state and some local funds. 

An analysis of the programs of the 
state health departments as recorded in 
Public Health Bulletin No. 251 shows 
that fifteen of the programs are strictly 
educational and, therefore, difficult to 
evaluate. Their educational efforts are 
directed toward the parent, school child 
and, in some instances, the public health, 
teaching and dental professional groups. 
Eighteen states conduct or promote, 
through practicing dentists, wholesale 
dental examination of school children. 
In every instance, those in need of treat- 
ment are given an advice card to take 
to the parent. Only one state requires 
the presence of the parent at the exam- 
ination. Seven states provide an annual 
prophylaxis to a small percentage of 
school children in the early grades. In 
ten states, state department of health 
personnel furnish some clinical service 
to indigent children. Half of these are 
demonstration projects and they are car- 
ried on in only a few local communities. 
Seven states use one or more dental trail- 
ers. A majority use the trailers for con- 
ducting educational and clinical demon- 
strations. Only eight of the states have 
organized educational programs for the 
preschool group. Seven report plans to 
develop programs on a county and city 
unit basis. Thirteen states have con- 
ducted one or more refresher courses 
for practicing dentists in children’s den- 
tistry, and nine provide lectures for 
teachers in teacher-training schools. 

What information we have from city 
programs is limited. It has been taken 
from a survey made during 1937 to 1939 
by the Cleveland Child Health Associa- 
tion.* An analysis of the programs in 
these 370 cities of 25,000 population and 
over shows 178 full-time and 437 part- 
time dentists employed by departments 
of health, schools and unofficial organ- 
izations. A large majority of the part- 
time employes operate less than one day 
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per week. The service is provided almost 
exclusively to dentally indigent school 
children in the elementary schools. A 
few of the clinics provide part pay serv- 
ice for all school children. Only a frac- 
tion of the service is of the essential 
type. The limited information on this 
phase of the activities shows that only 
about 59 per cent of these 370 services 
provide fillings and/or extractions. Some 
provide only dental examination. In 
some instances, the examinations are 
made with a tongue blade by a physi- 
cian or nurse ; in some, dental hygienists 
perform this service. Hygienists employed 
in school services usually do some class- 
room teaching. 

Mountin and Flook* collected data 
from the National Health Inventory 
which evaluate some of the features of 
dental services provided by health agen- 
cies. They selected 1,860 health agen- 
cies, official and non-official, in ninety- 
four predominantly urban counties of 
nineteen states for this purpose. Of 
these 1,860 agencies, 390, or 20 per cent, 
conducted dental programs of some type. 
These 390 agencies employed 812 den- 
tists, but only 17 per cent of this number 
devoted whole time to the work. Sup- 
plementing the dental personnel are 220 
dental hygienists. This study shows that 
all agencies in the ninety-four counties 
provided only 817 individual services 
per thousand school children, with in- 
direct services, such as examination and 
prophylaxis, accounting for half of 
these. 

The dental needs of these school chil- 
dren is not known. However, if we use 
the data obtained by the Public Health 
Service in Hagerstown, Md., where the 
average child had 7.5 carious tooth sur- 
faces requiring fillings alone, and apply 
them as a criterion, the resulting calcu- 
lation suggests that this group of 1,860 
agencies provide about 3 per cent of 
the total fillings needed, or 15 per cent 
of the fillings needed by the indigent 
children of these ninety-four counties. 
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THE DENTAL PROBLEM 


At this point, it may be well to take 
a look at the entire problem which con- 
fronts dental health organizations. 

In 1933 and 1934, the Public Health 
Service and the American Dental Asso- 
ciation conducted an examination of 
more than 1,400,000 school children be- 
tween the ages of 6 and 14 years.° The 
findings of this survey confirmed other 
reports of this type on smaller groups 
respecting the prevalence and severity 
of dental caries. The report of this 
study shows that more than 57 per cent 
of the children in this age group had 
one or more untreated decayed perma- 
nent teeth. 

On a smaller scalé, the Public Health 
Service in 1937 made a complete exam- 
ination of more than 4,400 school chil- 
dren, ages 6 to 15 years, in Hagerstown, 
Md.° Fifty-three per cent of these chil- 
dren were found to have one or more 
unfilled decayed deciduous teeth, while 
60 per cent had one or more unfilled 
decayed permanent teeth. A _ similar 
study recently made by the Public Health 
Service’ in two cities in Illinois showed 
that only 9 per cent of the school chil- 
dren examined were free from dental 
caries. 

The surveys mentioned are only a 
few of a large number all of which 
showed a similar high rate of dental 
defects. 

The survey of more than 1,400,000° 
school children previously mentioned 
showed that 36 per cent of the 6 to 8 
year old group had one or more decayed 
permanent teeth; while, in the 12 to 
14 year old group, this percentage was 
71, an increase of 35 per cent in 6 years. 

The Hagerstown study® shows that 32 
per cent of the 6 to 8 year old group 
have one or more decayed fillable per- 
manent teeth, while 74 per cent of the 
12 to 14 year old group fall in this cate- 
gory, an increase of 42 per cent in 6 
years. 

A recent study of more than 1,800 
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high school students in the Hagerstown 
area® shows that the 18 and 19 year old 
group had an average of three perma- 
nent teeth with one or more untreated 
carious defects and an average of al- 
most two missing permanent teeth. 

This sampling of the child population 
at different ages gives us an indication 
of how rapidly carious defects accumu- 
late when they are not corrected early 
and periodically. 


THE DENTAL PROGRAM 


Specific data on the manner in which 
this problem is being attacked by the 
various dental programs are available 
only from small and widely scattered 
areas. We have as yet found no accu- 
rate method for estimating many im- 
portant activities. Such measurable as- 
pects as the number of children with 
defects corrected are wanting in suffi- 
cient numbers on account of the diffi- 
culty in obtaining reports from dentists, 
teachers, nurses and others involved. A 
study of reports of dental programs in 
state units over a period of years indi- 
cates a tendency, in most instances, to 
spread a new and small program over 
too large an area. In some states, the 
active time of the dental personnel has 
been spent in flooding the whole state 
with literature and by short and infre- 
quent visits to the hundreds of com- 
munities. Such a program must of neces- 
sity be spread very thin—so thin, in fact, 
that in most instances nothing of a per- 
manent or fundamental nature has been 
left behind. 

Naturally, a study of reports of such 
a program in later years fails to reveal 
any tangible accomplishments, but does 
evidence considerable lost motion and 
running around in circles. 

At the moment, there is a movement 
in some states to reorient the programs 
and direct them toward the organization 
of definite activities on the community 
level. In many instances, the dental 
personnel is selecting a certain county 
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or community and continuing the work 
there until a definite project has been 
organized and is in operation, one so well- 
established that it will not fall apart 
when the stimulus is removed. This 
method is not so spectacular as a so- 
called “state-wide” program of dental 
health, but has proved to be the most 
practical and permanent solution in sim- 
ilar fields of public health practice. 

In a majority of communities, it will 
be found that about 25 per cent of the 
children are going to a dentist, another 
25 per cent are indigent and cannot go, 
and the remaining 50 per cent can go, 
but do not. In these instances, the major 
problem is an educational one. While 
a complete treatment program for the 
dentally indigent is spectacular and fol- 
lows the line of least resistance from 
the standpoint of the community as a 
whole, it cannot be considered success- 
ful since only about one-fourth of the 
children are receiving adequate treat- 
ment. 

A health education program is difficult 
and intangible; difficult for the reason 
that its success is dependent on so many 
individual organizations and so many 
personal factors, all of which must be cor- 
related and coordinated into one effec- 
tive whole. To date, most of our dental 
health effort has been conferred on the 
school-age group. However, school health 
programs throughout the country vary 
widely in their aims and methods of 
approach. In some localities, dental 
health as taught in the schools passes for 
a complete health program. In other 
areas, some sort of a remedial dental 
program is the only concrete evidence 
that any kind of health program is being 
attempted. Between these extremes are 
many examples of equally poor ap- 
proaches to the problem. 

The effectiveness of any dental pro- 
gram can to an appreciable degree be 
measured from year to year by comput- 
ing the reduction in the number of lost 
permanent teeth per hundred children. 
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Reports on the number of fillings or the 
number of prophylactic treatments given 
mean very little because such reports 
give no indication of the number of 
children who have received complete 
care and whose mouths at one time dur- 
ing the year were free from caries, 
broken down teeth and pathogenic con- 
ditions of any kind. 

Many health workers, educators and 
dentists have found the promotion of 
a dental program difficult, because they 
attempt, with indifferent success, to in- 
terest parents and children in teeth solely 
as a measure for general health protec- 
tion. They have neglected to take ad- 
vantage of the psychologic appeal in- 
herent in the maintenance of a youthful 
face or restoration of a face to youthful 
contours, in the dental requirements for 
a pleasant breath, in the elimination 
of pain, and last, but not least, in the 
fact that children’s dentistry pays in 
terms of dollars and cents. 

In health teaching in schools, particu- 
larly dental health teaching, there is a 
tendency to substitute questionable and 
spectacular procedures for a program 
based upon pedagogic principles. One 
popular method is to call professional 
people into the schools to make whole- 
sale examinations of the children’s teeth. 
In most of these instances, time and 
money are wasted to discover the very 
few children who do not need dental 
treatment. Only in rare instances is the 
parent the key individual in this process 
and the only one who can take direct 
action, and who is required to be present 
to learn of the child’s needs. 

In too many communities, a confusing 
situation exists in the relationship of the 
health department and the schools re- 
specting the school health education pro- 
gram. On the one hand, we have the 
busy classroom teacher whose prepara- 
tion for teaching health has been neg- 
lected and who is happy to turn the 
health-teaching job over to health de- 
partment personnel. On the other hand, 
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we have the health worker who rarely 
has a background of teacher training, 
but who has the urge to step into the 
classroom two or three times a year and 
take over the health teaching job. What 
little I know of educational methods 
prompts me to classify such procedures 
largely as a waste of time and effort. 
Dentists, dental hygienists and school 
nurses are important in fact finding and 
in ‘the interpretation of scientific facts, 
but are not effective in actual teaching 
in schools. 

One weakness in the school health 
program is due to the fact that the 
school administrators and teachers and 
health department personnel have not 
decided what are~the important things 
to be taught, particularly during the 
elementary years. The health depart- 


ment fails in its duties when it does not 
provide the schools with the tools to 
do a good health-teaching job. It is the 
responsibility of both agencies to inter- 


est the school child and his parents in 
the welfare of his teeth to the extent 
that the child will be motivated to 
seek the means to protect them. 

In the school health-education pro- 
gram, there is also an inclination to 
give too much time and study to the 
individual need and not enough to the 
service potentialities and social organ- 
ization of the community. The school 
by itself cannot successfully carry on a 
general health education program. There 
must be a coordination of all com- 
munity resources. 

The most important member of this 
group is the practicing dentist whose 
training in the past has not properly pre- 
pared him for children’s practice. The 
dental profession must see to it that a 
much larger percentage of their pa- 
tients are children under 16 years of 
age. Unless this is done soon, there is 
danger that another type of dental prac- 
titioner, and one with much lower stand- 
ards of education, will be created to 
make up for the deficiency. 
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An effective dental program for the 
school child consists of the following : 

1. A continuous health education pro- 
gram that is an integral part of the 
curriculum and conducted by the class- 
room teacher, with interesting and au- 
thentic teaching units in which the pupils 
participate. The specific object is to 
motivate the entire school population to 
seek dental examination and treatment. 

2. A remedial program that prevents 
the accumulation of untreated defects. 

3. A remedial program for the dentally 
indigent supervised by a dentist, sup- 
ported by tax funds and administered 
by the health department. 

4. Active participation in the dental 
program by all community groups, in- 
cluding health departments, schools, 
parent-teacher associations and service 
clubs. 


BIBLIOGRAPHY 


1. Winstow, C. E. A.: Evolution and Sig- 
nificance of Modern Public Health Campaign. 
New Haven: Yale University Press, 1923. 

2. Capy, F. C.: Dental Health Organiza- 
tions in State Departments of Health. Pub. 
Health Bull. 251, Government Printing Office. 

3. Survey of Mouth Hygiene Programs for 
School Children. Report of Cleveland Child 
Health Association, 1937-1938. 

4. Mountin, J. W., and Fioox, E.: Dental 
Programs Sponsored by Health Agencies in 
Ninety-Four Selected Counties. Pub. Health 
Rep, 54:1625-1636, September 8, 1930. 

5. Messner, C. T., et al.: Dental Survey 
of School Children in Twenty-Six States. 
Pub. Health Bull. 226, Government Printing 
Office. 

6. Krein, Henry; Patmer, C. E., and 
Knutson, J. W.: Studies on Dental Caries, 
No. 1: Dental Status and Dental Needs of 
Elementary School Children. Reprint No. 
1932, Pub. Health Rep., 53:751-765, May 13, 
1938. 

7. Dean, H. T., et al.: Domestic Water and 
Dental Caries Including Certain Epidemio- 
logical Aspects of Oral L. Acidophilus. Re- 
print No. 2073, Pub. Health Rep., 54:862-888, 
May 26, 1939. 

8. Krein, Henry, and Pautmer, C. E.: 
Studies on Dental Caries, No. IX. Pub. Health 
Rep., 55:28, July 12, 1940. 


the 
en 
rts 
of 
ete 
ur- 
ies, 
nd 
of 
ey 
in- 
ely 
ec- 
ad- 
in- 
ful j 
ful 
for 
on 
he 
in 
a 
nd 
am q 
ne | 
al 
le- 
th. 
nd 
Ty 
tal 
he 
ct 
nt 
ng 
he 
e- d 
he 
he 
le- 
d, 


USE OF ‘THIAMIN CHLORIDE IN THE 
PREVENTION OF PAIN FROM DRY 
SOCKETS 


By Avsert J. Wuitriep, D.D.S., San Francisco, Calif. 


DILIGENT search of the literature, 
seeking the cause of dry socket, 
has revealed interesting clinical 

data regarding the methods of treatment 
of pain in these baffling cases, the newest 
being the use of thiamin chloride (vita- 
min B;). 

The subjective symptoms of dry socket 
are pain and tenderness similar to those 
of acute osteomyelitis, but lacking the 
classical symptoms of osteomyelitis and 
those common to pernicious inflamma- 
tory bone processes. Pain from dry 
socket may persist from a few days to 
several weeks, depending on the pa- 
tient’s resistance, the pathologic condition 
present, the type of dry socket and the 
treatment employed. 

Objective symptoms are characterized 
by delayed healing and disintegration of 
the normal blood clot, which usually 
forms after tooth extraction. This dis- 
organization results in denudation of the 
walls of the alveolus and a resultant loss 
of its protective covering. 

Smears and cultures for bacteriologic 
examination of scrapings from the coat- 
ings in these sockets show mixed infec- 
tion, the organisms ranging from spirillae 
to cocci. This phenomenon follows single 
mandibular tooth extraction more fre- 
quently than multiple extraction from 
either jaw. It occurs after the use of 
either inhaled or injected anesthetics. 
In discussing this subject, Gardner’ 
says, “A few years ago, a study was made 
to determine the possible relation of the 
dry socket to the ‘general condition of 
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the patient, and any such relationship 
was ruled out.” This is an interesting 
statement viewed retrospectively and in 
the light of present day findings. Con- 
tinuing, Gardner says : 


It was brought out that the patients who 
had dry sockets were those who sucked the 
clots from the sockets and spit often. Ac- 
cordingly, such a habit is discouraged, and 
patients are instructed to spit as little as 
possible for at least twenty-four hours. The 
act of spitting tends to produce negative 
pressure, which, in turn, relieves the sockets 
of clots. It was also found that the sockets 
most commonly dry were those from which 
the greatest amount of suction was ob- 
tained, namely, premolars and first molars 
in both the maxilla and the mandible. 


The possible occurrence of a dry socket 
can, in many cases, be predetermined 
from roentgenograms, and surgical steps 
may be taken for its prevention at the 
time of extraction, as suggested by Mc- 


Kevitt.2, In his article “Atrophy and 
Hypertrophy,” McKevitt says : 

A study of one thousand complete roent- 
genograms reveals three distinct types of 
bone in the alveolar process. They are the 
normal, the hypercalcemic and the hypo- 
calcemic types. These types are readily dis- 
cernible in roentgenograms. . . . A few words 
relative to the clinical behavior of these 
three distinct bone types will not be amiss. 
Normal bone does not seem to exhibit any- 
thing unusual clinically, as do the hypocal- 
cemic and hypercalcemic types. 

The hypercalcemic type of bone, when 
pathologic, is most prone to osteitis or de- 
velopment of the so-called dry socket. Its 
density reduces bone vascularity to a mini- 
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mum. Any attempt to penetrate it with 
a needle will fail. Chisels are needed to 
chip the bone for delivery of a tooth or 
teeth without breaking them. 


In other words, McKevitt has sug- 
gested that when hypercalcemic (scler- 
otic or dense) bone is recognized roent- 
genographically about the roots of a tooth 
or teeth to be extracted, a soft tissue flap 
should be laid down and a portion of the 
buccal plate be removed with a chisel. 
This procedure tends to simplify tooth 
removal, lessen bone trauma and aid in 
drainage. 

Cases simulating dry socket may result 
from faulty surgical procedures, such as 
poorly planned incisions that impair 
blood supply to the part, heroic methods 
of instrumentation, tight or prolonged 
packing of tooth sockets, frequent and 
forceful lavage by the operator and the 
indiscriminate use of dehemolyzing 
mouthwashes by the patient. 

Several years ago, as a member of the 
oral surgery staff of the San Francisco 


Hospital, I observed that dry socket (or 


osteitis) seldom occurred among the 
large number of cases requiring dental 
extraction at that institution. At that 
time, because of the low incidence of dry 
socket in those cases which came under 
my care, I advanced a theory that, in 
hospital inmates, proper dietary meas- 
ures, preceded and succeeded by rest, 
were mandatory. Routine postoperative 
treatment included the application of hot 
or cold compresses, the use of bland post- 
operative mouthwashes and supervised 
liquid or soft diets of high caloric and 
vitamin content, which undoubtedly pre- 
vented development of this condition. 
Medicine and dentistry have for a 
long time recognized the use of vitamins 
as standard therapy in avitaminosis, and 
the Council on Pharmacy and Chemistry 
of the A. M. A. has published the results 
of the efforts of research workers and 
others in this field, especially in such dis- 
eases as beriberi, scurvy, rickets and 
pellagra. For these diseases, a discrim- 


45! 


inative dietary regimen, coupled with 
injections of concentrated vitamin prep- 
arations, has been helpful in efforts at 
restoration of normal metabolism and 
health. There is no doubt that these four 
diseases may all be prevented by diets 
with a sufficient natural vitamin content. 

Fishbein’s* statement of allowable 
claims for the use of thiamin chloride is 
particularly interesting at this point. He 
states that “the use of thiamin chloride 
may be recommended when there are 
specific conditions indicating interference 
with proper assimilation of the vitamin.” 
In view of the foregoing, it is my opin- 
ion that a definite claim for therapeutic 
value can be made a part of this discus- 
sion, for anorexia due to odontalgia, 
toxic absorption and trismus is unques- 
tionably conducive to temporary avita- 
minosis, simulating the incipient state of 
the pellagrous cases described above. 
Dental literature has not touched on this 
subject, particularly as it pertains to dry 
socket cases, the painful symptoms of 
which are usually manifested three or 
four days after extraction. 

In the literature, numerous theories 
have been advanced as to causative fac- 
tors and many methods of treatment have 
been advocated. Recently, intramuscular 
injections of thiamin chloride have been 
advocated by Shea‘ and Lussier. A pre- 
liminary report of their findings in the 
treatment of the condition by the use of 
these injections, in addition to packing 
the sockets with topical obtundents, af- 
fords usable suggestions. 

Because of grateful responses to this 
form of treatment, as suggested by these 
men, and my own Clinical observation at 
the San Francisco Hospital, I was 
prompted to use intramuscular injections 
of thiamin chloride, at the time of ex- 
traction, as a prophylactic measure. The 
teeth selected for this form of preventive 
treatment of dry socket were bicuspids 
with hypercementosed roots, devitalized 
mandibular first and second molars and 
impacted maxillary and mandibular 
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third molar teeth. In this group, the 
number of impacted mandibular third 
molars was greatest. Collectively, the 
sites of these extracted teeth have always 
been regarded as the most frequent 
sources of dry socket. 

Sixty-three cases are tabulated in this 
report. All patients were given intra- 
muscular injections of approximately 100 
mg. (or 2 cc.) 33, 332 international units 
of thiamin chloride at the time of ex- 
traction. 

The teeth extracted included thirty- 
five unerupted or impacted mandibular 
third molars, eight impacted maxillary 
molars and twenty mandibular first and 
second molars and bicuspids. 

The mandibular third molar sockets 
were packed with dressings which were 
removed three days later, after which no 
further packing or topical obtundent was 
used. 

In five of the impacted mandibular 
third molar cases, it was necessary to re- 
inject 50 mg. of thiamin chloride from 
one to two days after the removal of the 
packing before complete relief from pain 
was obtained. 

A small percentage of the sixty-three 
patients injected developed objective 
symptoms similar to those of dry socket 
the fourth day after extraction, but did 
not manifest any of the symptoms of 
pain that usually accompany this condi- 
tion. 

All cases receiving prophylactic intra- 
muscular injections of thiamin chloride 
were kept under observation for two to 
three weeks after tooth extraction for the 
purpose of comparing the results with 
those cases having had similar extrac- 
tions in the past, without the benefit of 
thiamin chloride. 


CONTROL SERIES 
Records of 100 extraction cases as a 


THE JOURNAL OF THE AMERICAN DENTAL ASSOCIATION 


control series and similar to those de- 
scribed above but not having prophylactic 
injections of thiamin chloride are listed 
here. 

Among the cases tabulated are sixty 
impacted or unerupted mandibular third 
molars, twenty-five mandibular _ first 
molars and fifteen bicuspids. 

The incidence of dry socket was most 
frequent in the impacted mandibular 
third molar group. Forty-nine of these 
cases developed subjective dry socket 
symptoms. In eight of the twenty-five 
mandibular first molar extractions, this 
syndrome developed and four dry sock- 
ets occurred in a total of ten mandibular 
bicuspid extractions. Five maxillary bi- 
cuspid extractions in this group healed 
without incident. 

In this control series, the subjective 
symptoms of dry socket were manifested 
from three to five days after extraction. 

Postoperative treatment extended over 
a period of from one to three weeks be- 
fore complete relief from pain in the 
more stubborn cases was obtained. 

Comparing the records and clinical 
evidence in cases having the benefit of 
intramuscular injections of thiamin chlo- 
ride with those that did not, I believe 
that this drug has its place in dental 
practice not only for the prevention of 
pain from dry socket, but also for their 
treatment. 
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Editorial Department 


THE OPPORTUNITIES AND PRIVILEGES OF 
DENTISTRY IN THE PREPAREDNESS PROGRAM 


IMMEDIATELY after the Government declared its intention to enlarge 
the armed forces of the United States in preparation for a program of 
national defense, the President of the American Dental Association, 
Wilfred G. Robinson, appointed a national preparedness committee, 
composed of C. Willard Camalier, chairman, G. D. Timmons, secretary, 
C. G. Brooks, Edward H. Bruening, H. O. Lineberger, J. Ben Robinson, 
J. T. O'Rourke and L. M. Waugh. 

This committee was delegated to undertake a service, in cooperation 
with the Army and Navy Dental Corps, that it is hoped will be not only 
intrinsically valuable to the nation, but also a factor in preparedness 
that will be highly creditable to the dental profession itself as repre- 
senting the particular kind of health service which they only are pro- 
fessionally qualified to render. 

Now, however, almost at the beginning of the enlargement of the 
Dental Corps to meet the new demands from the dental health point 
of view comes an announcement from the Surgeon General that the 
Dental Reserve Corps is closed and that no more commissions are to be 
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granted to present and future dental graduates. This we interpret to 
mean that dentists within the draft age limit, when called for military 
service, will be inducted into service as private soldiers and not in a 
professional capacity. 

In view of the dental needs of the military service, the war industries 
and the civilian population, this would seem to be a needless waste of 
professional man-power at a time when the peace-time dental person- 
nel is actually decreasing. 

We are mindful of the fact that under the extraordinary conditions 
imposed by the menace of war, direct service from the individual may 
be properly demanded for national defense. And so universally appli- 
cable and justifiable is this right of the state to call upon its citizens for 
national defense that it has come to be considered as an expression of 
patriotic and social altruism for the citizen to sacrifice his all, even his 
life if necessary, upon the altar of his country’s need. These elementary 
considerations are quite well recognized among all civilized nations. 

It should be borne in mind, however, that preparedness for national 
defense in any comprehensive sense is only possible as a result of the 
coordination of numerous detailed efforts. The clash of national forces 
in war is but the climax of a long series of diverse activities preparatory 
to war. True preparedness should include the best efforts of every de- 
partment of human endeavor. The principles of sound social economics 
demand that each individual in contributing to the general preparedness 
of his nation should bring to the effective solution of the problem those 
special activities in which he himself is most efficiently trained. 

The devastating World War that began in 1914 demonstrated the 
practical value of the service which dentistry can render to those ac- 
tively engaged in the national defense, and particularly has the service 
of dentistry to those who have suffered mutilating injuries in battle 
been clearly and generously acknowledged in all directions. The expe- 
rience thus gained should serve as a stimulus to the members of the 
dental profession of the present day to so prepare themselves that if 
occasion should require, they may be able to render that service to the 
full. 

If, however, as now seems imminent, the government centers its 
thought exclusively on the soldier power of national defense, we are 
dangerously near to taking a most disastrous step in the very first stage 
of the effort toward preparedness. 

There are at present none too many physicians, dentists, pharmacists 
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and engineers, to mention only some of the professions vitally involved 
in the present movement, to care for the needs of the civilian popula- 
tion. Statistics show that there are 21,000 dentists, nearly one-third 
of the total number of practicing dentists, within the draft age. Of 
this number, it is estimated that 11,000 will be placed in Class 3, be- 
cause of dependents, which leaves 10,000 men available for military 
service. It is estimated that of these 10,000, 3,300 may be disqualified 
because of physical defects, 6,700 being available for Class 1-A selective 
service classification. 

With this extremely limited number of dentists to draw from in order 
to fill the requirements of dental service in the Army, it is obvious that 
no dentist should be called for military service in other than a profes- 
sional capacity. 

The history of the development of the dental health service in the 
Army is a long and, in some aspects, disheartening story, and now it 
appears that the good from this long effort is to be dissipated at one 
fell swoop, mainly because those in charge of the drafting machinery 
have overlooked, but only for the moment we hope, the health value of 
dental service to the fighting arm of the government. 

For more than half a century, we have endeavored to impress upon 
those concerned in the administration of state and national affairs the 
importance, indeed the necessity, for dental service in connection with 
those employed in the government defense, and we were of the opinion 
that our work was sufficiently effective and permanent that we would 
be spared the humiliation of being forced to repeat the effort, even 
beginning at the elementary phase. 

The latter eventuality appears to be the inevitable, and the present 
disturbed state of the civilized countries of the world seems to point to 
a time dangerously near when we shall have the opportunity to prove 
again the value of dental service to the army as a phase of military 
ancillary service that cannot be safely neglected by the government. 

There is another phase of the demand for dental service to the re- 
cruiting forces that evidently has not received due consideration ; 
namely, the probable demand for dental service in a much larger mea- 
sure than is now available if the recruiting efforts are to be extended 
to supplying an army comparable to that of the first World War. The 
chewing equipment, a necessary adjunct to the fighting equipment, of 
the average draftee is distressingly inefficient, and to properly equip 
these new recruits for army service will require all the dentists at present 
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available, to say nothing of the folly of drafting these dentists into fight- 
ing service. 

It is hoped that the Dental Preparedness Committee, as representa- 
tive of the organized profession, may be successful in its effort to avoid 
such a calamity as we have pictured above and that dentistry may be 
given the opportunity and the privilege of rendering skilled health serv- 
ice to the army in its legitimate. sphere of activity. To this end, the 
Preparedness Committee has urgently recommended that 

(a) The limit of the Dental Reserve Corps be increased from the 
present 5,100 to not less than 8,000. 

(b) In view of the fact that there are already graduate dentists in- 
ducted and serving in the army as private soldiers, they be given an 
opportunity to apply for a commission in the Dental Corps. 

The main desideratum in providing dental health service for both 
the army and the public is to utilize to an economic degree the physical 
man power of the profession by providing against drafting into service 
practicing dentists and, too, providing against disturbing the educa- 
tional preparation of the students who are now under instruction. 

The dental profession as it is at present constituted is barely equipped 
physically to provide dental health service for the present civilian pop- 
ulation. The dental corps of the army is barely sufficient to care for the 
health service of the army already standing. If the enlisted forces are 
greatly increased, the drafting of extra corps service will deplete the 
ranks of the civilian service. And, too, the profession is facing the 
dilemma of being called upon to augment the army health service and 
to sacrifice its trained specialists to the fighting ranks. 

The solution of the problem in a manner most satisfactory under 
the present circumstances lies in the hands of the Dental Corps, aided 
by the organized profession, for the disposition of dental man power to 
the greatest efficiency and effectiveness. 


DEATH OF DR. A. H. PATERSON 


It is with exceeding sadness that we announce the death of Dr. A. H. 
Paterson, of Baltimore, Md., which occurred on Tuesday, February 4. 
An obituary will appear in an early issue of THe JouRNAL. 
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President’s Page 


To the Members of the American Dental Association: 


REQUENTLY, those of us who are members of the American 
Dental Association are asked by non-members whom we ap- 
proach and invite to become identified with organized dentistry 
such questions as, “What benefits do I derive from dental organiza- 
tion? Why should I belong to a dental society? What is the Ameri- 
can Dental Association and what does it do for me? Why should we 
have a national organization ?” 
In this month’s letter to you, it is my intention to outline concisely 
a few of the benefits derived from membership in the American 
Dental Association under the caption “Do you know.” 


Do you know: Your membership in the American Dental Asso- 
ciation is the best insurance and protection that you have for pro- 
fessional security? All the advancement in dental science is the 
result of dental organization. 


Do you know: There are more than 72,000 dentists in the United 
States and 49,731 are members of the American Dental Association ? 
These figures are as of December 31, 1940. 


Do you know: The army will require approximately 3,000 den- 
tists each year for the next five years, and most of these dentists will 
come from the membership in the American Dental Association ? 


Do you know: THE JouRNAL OF THE AMERICAN DENTAL Asso- 
CIATION has the largest paid circulation of all dental publications in 
the world and it is the official magazine of the American Dental 
Association ? 


Do you know: A biologic research fellowship has been estab- 
lished at the National Institute of Health in Washington, D. C., by 
the American Dental Association ? 


Do you know: If it were not for the work of the Bureau of 
Standards in Washington, most of the materials used in dentistry 
today would be of inferior quality, and it is only through the par- 
ticipation of the Research Commission of the American Dental 
Association in cooperation with the Bureau of Standards that this 
high standard in dental materials is maintained ? 


Do you know: In all questions of policy concerning dentistry, the 
national and state governments will recognize only organized den- 
tistry as the official body to speak in dentistry’s behalf ? 


Do you know: Only through the cooperative efforts of our 
national, state and local dental organizations is it possible for dental 
research to become a possibility, and, without research, dentistry 
would have no future? 


Do you know: If it were not for organized dentistry, protection 
under the various state dental laws would be at a minimum, and it 
was only through the cooperative efforts of those members in the 
state dental organizations that the public as well as the dentist has 
protection under the law ? 


Do you know: Membership in the American Dental Association 
gives admission to all ethical dental meetings throughout the world 
and these dental meetings are complete postgraduate courses in 
themselves ? 


Do you know: The problems of state dentistry, compulsory 
health insurance, mail order dentistry, panel dentistry and many 
other vicious attacks upon the future security of the dental profession 
can be intelligently and successfully combated and directed only 
through the combined efforts of those in organized dentistry ? 


Do you know: Membership in organized dentistry makes it pos- 
sible for the member dentist to obtain authentic information on the 
merit of dental materials from the Bureau of Standards at Wash- 


ington, D. C.? 


Do you know: The group insurance plan of the American Dental 
Association is the most advantageous life insurance in which a dentist 
can invest and is available only to members of the American Dental 
Association ? 


Do you know: The American Dental Association library facilities 
are available to all members in good standing ? 


Do you know: Gerald D. Timmons is the new Executive Secre- 
tary in the Central Office? This position was created during the 
1939 Annual Meeting in Milwaukee. 


Do you know: The Dental Research bill S-3607, although it 
passed the Senate during the last Congress, died at the conclusion 
of Congress in 1940, but Senator Murray, of Montana, has reintro- 
duced a similar bill during the present session of Congress? The 
American Dental Association is sponsoring this bill for the advance- 
ment of the dental profession. 


Do you know: The Council on Dental Education has a new full- 
time secretary in the person of Harlan H. Horner, an educator of 
note, from New York? 
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Do you know: The American Dental Association Legislative 
Committee is using every possible means to stop the “mail order 
denture business” and the federal officials are cooperating with it to 
the fullest extent? 


Do you know: A full-time General Secretary was authorized for 
the Central Office, 212 East Superior St., during the Cleveland 
meeting last October ? 


Do you know: Larger headquarters were authorized by the Dele- 
gates during the Cleveland meeting and that the Central Office 
hopes to be housed in these new quarters in the very near future? 


Do you know: During the last election, Michigan won its referen- 
dum in sustaining its new dental law, while Arizona lost its refer- 
endum? 


Do you know: During the recent meeting in Cleveland, the House 
of Delegates authorized the combination of the committees on Dental 
Health and Education and Public Health into a new committee, 
known as the Committee on Public Health and Education ? 


Do you know: There was passed by Congress, June 22, 1940, a 
new dental law for the District of Columbia, which embodies every 
feature necessary to protect the public as well as the practice of 
dentistry? The Dental Association of Washington, D. C. sponsored 
this law. 


Do you know: Of 72,000 questionnaires sent out by the Dental 
Preparedness Committee, to date only 60 per cent have been re- 
turned ? This activity is a project of the American Dental Association. 


Do you know: During the last month, the Relief Commission of 
the American Dental Association has paid to recipients in various 
state dental associations a sum totaling $1,699, or an average of 
$41 to each of the members or their widows? 


Do you know: The Economics Committee of the American 
Dental Association has been requested by industry to outline a set 
of standards that will constitute a maximum and a minimum for 
industrial dental service ? 


Do you know: The Bureau of Public Relations of the American 
Dental Association has available at your command all materials 
necessary for any kind of lay program, large or small? All that is 
necessary to obtain this material is to write Lon W. Morrey, Bureau 
of Public Relations, 212 East Superior St., Chicago, telling him the 
kind of program you have in mind. 


Do you know: The benefits derived from visiting the scientific 


and health exhibits of your annual state meeting are worth the price 
of your annual dues? 


Do you know: The benefits obtained monthly from the exchange 
of dental ideas with your fellow practitioners at the local meeting 
more than compensate you for the cost of your membership ? 


Do you know: More than $220,000 has been paid out from the 
Relief Fund and by the component societies of the American Dental 
Association to worthy members and their widows in the past fifteen 
years? This fine record alone is sufficient to demonstrate the value 
of organization in dentistry. 


Concluding, I can only stress the fact that organization is the 
means by which greater progress in any field is made. In the 
majority of cases, individual effort is wasted effort. Therefore, if those 
of us who are in the practice of dentistry wish to preserve the high 
standards of practice that we now enjoy, to continue to advance in 
our chosen field of endeavor and to maintain a condition which 
makes it possible for us to continue to make an adequate living, it 
is necessary not only that we maintain our organizations in dentistry, 
but that we insist that every available ethical dentist become a mem- 
ber of organized dentistry. 


NATIONAL BOARD OF DENTAL EXAMINERS 


CANDIDATES WHO SUCCESSFULLY COMPLETED PARTS 
I AND II OF THE NATIONAL DENTAL BOARD 
EXAMINATIONS DECEMBER 2 AND 3, 1940 


Cuicaco CoLitece oF DENTAL SURGERY UNIVERSITY OF PENNSYLVANIA 
Michael D. Nikiforuk Edgar J. Goldenthal 


Harvarp Unriversiry DenTAL SCHOOL 
Paul H. Gilpatric 
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COUNCIL ON DENTAL EDUCATION 


CONGRESS ON DENTAL EDUCATION AND LICENSURE 


Tue Congress on Dental Education 
and Licensure, conducted by the Coun- 
cil on Dental Education at the Stevens 
Hotel in Chicago, Saturday, February 
15, 1941, was the first meeting of its 
scope and character ever held in this 
country in a nation-wide effort to effect 
closer coordination between dental teach- 
ing and dental exam‘ning. More than 
two hundred teachers, examiners and 
practicing dentists were present through- 
out the sessions and those in attendance 
came from all parts of the country. 
All but two or three of the deans of 
the thirty-nine dental schools in the 
United States were present and all the 
schools were represented. More than 
fifty members of state boards of ex- 
aminers were present. The interest mani- 
fested throughout the Congress has 
prompted the Council to announce that 
it will publish the full proceedings of the 
Congress as a permanent record and that 
plans will be made at once for a similar 
meeting next year. A summarization of 
the papers and addresses presented at 
the Congress follows. Dr. Minor J. 
Terry, chairman of the Council, presided 
at all the sessions. 


PROFESSIONAL EDUCATION 
AND LICENSURE 


Dr. Ray Lyman WIxsvr, president of 
Stanford University and chairman of the 
Council on Medical Education and Hos- 
pitals of the American Medical Associa- 
tion, was a happy and appropriate choice 
for the first speaker at the Congress, on 
the subject of “Professional Education 
and Licensure.” His wide experience in 
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the broad field of medicine, his accom- 
plishments in the promotion of public 
health and his intimate knowledge of the 
relations of government to all educa- 
tional and licensing agencies qualified 
him to sound the keynote of the entire 
proceedings. Science has brought not 
only safety, but also striking advances 
in dentistry, and what American den- 
tistry has done for youth and for our 
comfort and for old age is beyond com- 
prehension. This results from a growing 
understanding of the close relation of 
the scientific background to the technics 
involved in the processes employed. 

While the education and the licensing 
of a professional man are calculated to 
protect the public from quackery and 
incompetence, whatever we do in the 
training or in the control of our pro- 
fessions must be done on the basis of 
successes achieved rather than on the 
abuses that occur. The professions ought 
mainly to police themselves; but the 
“thing called standardization” should be 
guarded against in both education 
and licensure, lest “petrifaction” ensue. 
Sound basic education is of primary im- 
portance. The well-trained individual is 
apt to grow with the growth of his pro- 
fession. 

Even in the present emergency, the 
element of time in all education cannot 
be escaped. There is no cheap, quick 
way to make a good physician or a good 
dentist. Professional standards must be 
safeguarded, and no cheap procedures 
should give men of poor training control 
over the lives of our soldiers or of our 
citizens. It is important at all times to 
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emphasize the significance of adequate 
professional training and to keep the 
control of such training and the granting 
of degrees resulting from it in the hands 
of educational institutions and out of the 
hands of government bureaucrats. The 
professional school can do nothing, how- 
ever, on the negative side. It cannot 
withdraw its diploma nor take away the 
right to practice from those who have its 
degree. It is at this point that govern- 
mental action is inevitable and necessary. 
It is important, of course, that examina- 
tions should be kept in line with the 
training of the students and also that 
those on examining boards should keep 
up-to-date with the various startling and 
rapid day-to-day changes in professional 
fields. 


Unfortunately, no adequate solution 
has been found either by the schools or 
by the examining boards to determine 
the moral qualities of those who enter 
the professions. The responsibility rests 


upon schools and examining boards alike 
to discover and to eliminate the selfish, 
self-centered individuals who lack pro- 
fessional sense. Dr. Wilbur concluded 
his discriminating address with these 
words : 


“ 


. the safety of the public lies in the 
proper selection and training of those who 
serve it professionally. That training in its 
basic essentials is a responsibility of the 
educational institutions. This responsibility 
must be carried out on an elastic basis that 
will keep it constantly up-to-date. At the 
point where those who have had professional 
training start to serve the public, the gov- 
ernment has not only the right, but also the 
responsibility to issue such licenses as it 
finds desirable to protect itself from those 
who fail to meet the requirements that it 
sets up after long experience. Close co- 
operation between the various professions as 
officially organized, the members of the 
professions as individuals, the educational 
institutions and the licensing bodies will 
give us the highest quality of professional 
service that is possible in our kind of de- 
mocracy.” 


THE AIMS OF DENTAL 
EDUCATION 


Joun T. O’Rourke, dean of the 
School of Dentistry of the University of 
Louisville, who has been active in the 
present council since its organization, 
discussed “The Aims of Dental Educa- 
tion.” The body of accumulated dental 
knowledge, he held, revised and ex- 


_panded, dictates the direction and sub- 


stance of dental education. It is clear 
that the dental course should aim to pre- 
pare students to begin practice with 
safety to the public. To this end, certain 
basic skill and knowledge of the prin- 
ciples of the sciences on which dentistry 
is based are required. Initial competency 
is still highly desirable, but it is no longer 
sufficient. It has happily now become 
apparent, in both prevention and treat- 
ment, that the mouth and teeth cannot 
be separated from other parts of the 
body. The biologic concept of dentistry 
has been validated. 


A sensible balance should be main- 
tained between training for immediate 
competency and future growth. Gradua- 
tion from a four-year dental course 
should not carry the implication that the 
graduate’s education is finished. Rather 
it should imply that the groundwork has 
been laid for a professional career which 
calls for life-long study and a spirit of 
inquiry. 

The recognition of dental education as 
a university discipline calls not only for 
well-educated students for the beginning 
of dental study: it calls also for instruc- 
tion and a curriculum on the university 
level. High values must, therefore, be 
put upon the more enduring outcome 
of dental training; that is, upon those 
personal qualities, habits, interests and 
methods that are more or less permanent. 
These qualities, essential to growth, to 
adjustment and to versatility, can no 
longer be looked upon as mere byprod- 
ucts of the dental course. This view of 
dental education also contemplates a 
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large degree of self-education on the part 
of the student. The curriculum should 
give him ample time for study and for 
assuming large responsibility for his own 
progress. In other words, beyond certain 
reasonable limits, there should be free- 
dom for the student to conduct himself 
as a responsible adult and independent 
learner. This outcome is now normally 
anticipated from dental education at the 
university level, and it can be achieved 
while complete recognition is given to 
the practical or vocational aspects of 
the dental course, and to the need for 
training in basic skill and fundamental 
technics. 

Throughout his paper, Dr. O‘Rourke 
emphasized the importance of keeping 
both instruction and curriculum flexible 
enough for the admission of new knowl- 
edge and new procedure. While it is true 
that dental education should draw much 
from the past, the aims of the dental 
course should be correlated with accumu- 
‘ lated knowledge and public need. It 
must be assumed that nothing is settled, 
and freedom to experiment with new 
subject matter and new educational 
processes should always prevail. In no 
field of professional education can there 
be regimentation or stabilization as long 
as research and scientific observation are 
essential to development. Because it is 
impossible to avoid expansion and re- 
vision, there can be no _ justification 
for any assumption that the aims of 
yesterday are those of today, or that 
the aims of today will be those of to- 
morrow. 

“Every attempt should be made,” Dr. 
O’Rourke declared in conclusion, “to 
conserve the gains of the last century, 
while avoiding any overemphasis on re- 
storative dentistry as an end in itself, or 
the extremes to which the biologic phases 
of dentistry have been carried in certain 
European countries. The whole matter 
involves nothing more or less than the 
utilization of all worth while knowledge, 


and of giving further recognition to the 
fact that the patient as a whole, rather 
than the teeth or the mouth, is the pri- 
mary factor in diagnosis, prevention or 
any form of treatment.” 


THE AIMS OF LICENSURE IN 
DENTISTRY 

Tue functions, objectives and respon- 
sibilities of state examining boards were 
discussed by Morton H. Jones, secretary 
of the Ohio State Dental Board, under 
the topic “The Aims of Licensure in 
Dentistry.” After tracing the evolution 
of the dental profession from its tri- 
partite beginnings in this country a cen- 
tury ago, Dr. Jones outlined the growth 
of licensure as an agency of government, 
declaring that, with the development of 
legal authority, “licensure became en- 
tangled with education.” These two 
social agencies, teaching and examining, 
he held, should be closely coordinated 
and should cooperate at all times to the 
end that the public may be protected 
from quackery and charlatanism. He 
elaborated the views expressed by Dr. 
Wilbur in the opening address concern- 
ing the importance as well as the diffi- 
culty of getting at the ethical and moral 
qualifications of an applicant for licen- 
sure. The initial responsibility for ap- 
praisal of “the individual fitness, honesty, 
integrity and moral stamina” of the 
future practitioner rests with the dental 
school. While examining boards are 
equally concerned with such qualifica- 
tions when the students appear for a 
licensing examination, it is impossible to 
determine the character and personalities 
of candidates with the same degree of 
accuracy with which clinical and mental 
fitness can be gaged. ; 

Dentistry as a health service puts upon 
examining boards the responsibility of in- 
quiring into the health and physical fit- 
ness of the candidates for license them- 
selves. After licenses are issued, the 
discipline of licensed practitioners, -in- 
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cluding the revocation of their licenses, 
the investigation of illegal practice, the 
collecting of legal evidence of such prac- 
tice by its own investigators and the 
prosecution of such violations, constitute 
additional activities delegated to all 


:boards. In the course of his address, Dr. 
Jones made this significant statement: 


Laws regulating dental practice are de- 
signed to protect the public from the dan- 
gers of ignorance and incompetence mas- 
querading as dental knowledge and skill, 
and their object is the protection of public 
health by the proper licensure of the prac- 
ticing dentist, proper discipline after being 
licensed and the elimination of the unworthy 
from practice by the general administration 
of the dental statutes. Many dentists feel 
that the privilege of practicing dentistry is 
in the same category with property rights, 
while, as a matter of fact, the right to prac- 
tice dentistry can be revoked or modified 
by any agency that the state laws may es- 
tablish for that purpose or through any 
procedure that may be set up by the laws 
of the state. A license issued to a dentist 
gives him the mere privilege to practice den- 
tistry. It does not give him any further 
affirmative rights, such as the right to con- 
tinue to practice free from police regula- 
tion by the state. The granting of a dental 
license is merely the means taken by the 
state in the exercise of its police power to 
regulate and restrict the practice of den- 
tistry for the public good. Laws and legisla- 
tion cannot instil morals and ethics. Educa- 
tion and training can accomplish much 
more. The real protection of the public 
against incompetency in the practice of 
dentistry rests in our educational system, and 
I believe the present day dental school is 
turning out a higher percentage of uniformly 
conscientious, honest, ethically minded den- 
tists than in former years, thus making dis- 
cipline less necessary than in the past. 


THE HARVARD PLAN OF 
DENTAL EDUCATION 
At the luncheon session of the Con- 
gress, C. Sidney Burwell, dean- of the 
Harvard Medical School; explained at 
length the new Harvard plan of dental 
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education. Under this plan, men seeking 
preparation for dentistry will register, 
beginning in September 1941, in the 
Harvard School of Dental Medicine and 
at the same time in the Harvard Medical 
School. At the end of five years, they 
will have qualified for, and will receive, 
both the M.D. and the D.M.D. degree. 
Dr. Burwell spoke of the rapidity of 
growth of dental education and held that 
the direction of change is in accord with 
general education and scientific progress. 
There is to be no lowering of standards 
in either medicine or dentistry, but it is 
expected that the course leading to the 
M.D. degree will permit electives in the 
field and vice versa. 

Contrary to views expressed in some 
quarters, the purpose of the curriculum is 
to train dentists, and an inalienable 
objective will be appropriate technical 
preparation for immediate dealing with 
dental disorders. In other words, the bio- ° 
logic and medical training that is new 
is planned to supplement, not to sup- 
plant, this essential experience and skill. 

Touching upon the problem of co- 
operation between scientific disciplines, 
Dr. Burwell said that, according to ob- 
servation, if cooperation between two 
groups is desired, the way to bring this 
about is to start cooperating. This new 
undertaking is not only an experiment in 
dental education : it is also an experiment 
in the general problem of education for 
special forms of practice. 

“We are seeking through this plan,” 
Dr. Burwell said in‘conclusion, “to train 
men for certain special opportunities in 
dentistry now and in the future. We 
are conscious of the contribution that 
dentistry has made and is making to the 
general health situation. We believe that 
in the attack on the problems of oral 
and dental health there is room and 
opportunity for a combined attack by the 
forces of medicine and dentistry. It is 
hoped that the plan, as I have outlined 
it, is a sensible and flexible project, sus- 
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ceptible of modification as trends and 
times indicate. The means which it is 
prepared to employ are : 

“1. The organization by dentists of 
effective teaching in dentistry. 

“2. The establishment of a close work- 
ing alliance with medicine in the care of 
patients, the teaching of students and 
the investigation of disease. 

“g. The building up of a stronger 
center for research in dental problems 
in which men with appropriate back- 
ground will be supplied with opportu- 
nity, facilities, cooperation and encour- 
agement.” 


THE PHILOSOPHY AND PRO- 
CEDURE OF THE EXAMINING 
PROCESS 


Proressor Epwarp S. Jones, of the 
University of Buffalo, who has had wide 
experience in personnel work and who 
has long been a student on examinations, 
presented a very interesting paper on 
“The Philosophy and Procedure of the 
Examining Process.” He took issue with 
the growing tendency of educators to 
plunge headlong into the use of short- 
form objective examining. Some of this 
type of examining, he held, is justifiable, 
but its unrestricted employment is omin- 
ous for American education as a whole. 
Ease of grading has been the principal 
source of the popularity of true-false, 
multiple-choice and matching-items tests. 
Such examinations are overloaded with 
very specific associations, proper name 
or place or time associations. Even defi- 
nition items are rare, so that the final 
score a persons receives is to a large 
extent his capacity to remember specific 
facts. 

Professor Jones discussed five common 
assumptions in connection with college 
and professional examinations. 

1. Examinations are necessary for mo- 
tivation. He held that examinations are 
motivating only if they, allow abundant 
opportunity for live expression and free- 
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dom. Either examinations have to be a 
vital challenge and considered broadly 
as a part of the total expression of the 
people or they are stultifying append- 
ages to an unstimulating education. 

2. Examinations should be highly reli- 
able measures of ability. The proponents 
of the objective type of examinations 
hold that no examination is worth while 
unless it means the same thing to all 
people. If a paper is graded A by onc 
examiner and C by another, the grad- 
ing, they say, is worthless. Just as two 
critics may evaluate a piece of art quite 
differently, so two equally well-qualified 
examiners may judge expression differ- 
ently. 

3. Knowledge may be measured by 
counting check marks. It may be ques- 
tioned whether the mere recognition of 
items is equivalent to their recall. In 
a recent test given by F. L. Wells and 
his associates in Boston, an ordinary in- 
telligence test proved worthless in dif- 
ferentiating successful business men 
from others matched for amount of 
education, but apparently quite un- 
successful in work. However, when a 
free imagination test was used, where 
each person was asked to write freely 
their responses to rather unusual ques- 
tions, immediately the successful peo- 
ple outgraded the others quite signifi- 
cantly. 

4. The knowledge of a student is meas- 
ured by the facts that he knows. En- 
cyclopedic possession of facts does not 
give us expressive ability. The Regents 
Examinations in New York State have 
remained, despite pressure from the re- 
formers, for the most part discussion 
questions. They are valid predictors of 
ability in college because there are free- 
dom and time given for thought prob- 
lems and discussion. 

5. The type of the examination is not 
very important, since the method of 
teaching and the kind of studying are 
independent of the examining process. 
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There is ample evidence that students 
do study differently, according to the 
type of examination that is expected. 
Studies show that most of the short 
item facts are forgotten within six 
months of the examination, whereas 
some of the broader types of topical 
questions may be as well handled six 
months later as at the end of a course, 
because more useful and lasting meaning 
is required in them. Practical demonstra- 
tion of technical fitness should of course 
be required in the professional field. 

Examining, Professor Jones insisted 
throughout his paper, should deal with 
real life issues and furnish opportunity 
for the full expression of individuality. 
In concluding, he said : 

But among other things, I believe the pro- 
fessional schools should train individuals who 
are intellectually resourceful on subjects 
which bear even remotely on their field. 
Specifically, should not a well-educated den- 
tist be able to discuss a few of the follow- 
ing topics: epidemics; metals and metal- 
lurgy; plastics; the abrasive industry; the 
gold reserve in Kentucky, both in connection 
with the utility of gold and the economic 
implications of it; hysteria; genetics and 
diseases of the heart? These are samples 
of major topics which competent, educated 
people in applied science should be able to 
handle at some length. 


THE FUNCTIONS OF THE COUN- 
CIL ON DENTAL EDUCATION 


J. Ben Rosinson, dean of the Balti- 
more College of Dental Surgery of the 
University of Maryland, discussed “The 
Functions of the Council on Dental Edu- 
cation.” Dentistry, he declared, is an im- 
portant branch of the healing art and a 
valuable system of health service. The 
technical procedures common to the 
dental art have been criticized as 
plebeian and unscientific because they in- 
volve the principles of mechanics. This 
complaint disregards the fact that such 
procedures while mechanical must be 
performed with a knowledge of the sci- 
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ence of mechanics and the science of 
biology, and in harmony with the health 
interests of the living organism. A com- 
petent art of dental practice requires 
that every operation must be regarded 
in the light of its effect in promoting 
health or inducing disease. In the cir- 
cumstances, the processes of simple me- 
chanics do not satisfy the requirements 
of a competent dental service. Such a 
service demands that a knowledge of the 
physical sciences be coordinated effec- 
tively with a knowledge of the biologic 
factors that have always been so in- 
timately a part of the dental art. Issuing 
from a rational combination of the 
physical sciences, the biologic sciences 
and the special dental] sciences is an art 
of practice so complex in character, so 
scientific in its details, so intricate in its 
technical procedures and so specific in its 
purposes that its very nature establishes 
a type of health service that imposes a 
specialized educational system. 
Therefore, the art of dental practice, 
instead of being a mechanical craft, is a 
biomechanical service that calls for an 
effective coordination of the mechanical 
and the biologic factors, equally im- 
portant in their respective contributions. 
The fundamental purpose of the dental 
art is to provide this biomechanical serv- 
ice in the interest of general health, 
and it is an important function of the 
Council on Dental Education to guide 
advances in dental education to keep in 
mind this vital relationship and to estab- 
lish an effective parity between the bio- 
logic foundation and the biomechanical 
superstructure in the program of educa- 
tion. Dentistry may not be classed as a 
mechanical craft unless those who par- 
ticipate in its practice and who guide its 
education ignore its biologic significance. 
Unfortunately, the opinion prevails 
that research in dentistry, to be scientific, 
must be directed toward a solution of 
biologic problems. Those who take this 
view disregard the scientific importance 


of technical procedures in dental prac- 
tice. There is just as much reason for 
dental research to attempt to solve the 
problems incident to the restorative pro- 
cedures through activities in the fields of 
the physical sciences as to attempt to 
solve the problems of disease through 
efforts in the fields of the biologic sci- 
ences. There can be no question that 
dentistry has done splendid work in pro- 
moting research in the fields of the physi- 
cal sciences as they relate to dental art. 
It is, however, equally important that 
dentistry devote its talents to more exten- 
sive investigation of the nature and cause 
of diseases with which it must deal. 

The charge that dentistry has neg- 
lected its research opportunities in the 
biologic fields cannot be sustained. That 
it has been slow and that its work in this 
direction has been retarded is true. But 
this situation is not chargeable to the in- 
difference of the profession so much as 
to other limitations that have been im- 
posed upon dentistry, particularly by the 
economic restraints under which dental 
education has had to work. That dental 
education has been required to maintain 
itself on income from student and in- 
firmary fees, that it has been unable to 
offer sufficient inducements to those who 
are equipped to teach and to conduct re- 
search, is the cause of much of dentistry’s 
alleged indifference to its problems of 
teaching and research. The Council be- 
lieves that these are important considera- 
tions and has not failed to declare its 
position with respect to them. 
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THE FUNCTIONS AND METHODS 
OF THE NATIONAL BOARD 
OF DENTAL EXAMINERS 

Haroitp W. of Northampton, 
Mass., chairman of the National Board 
of Dental Examiners, who is now serving 
his third two-year term on the board, 
discussed the history, functions and 
methods of the board. He expressed his 
gratification at the return of the National 
Association of Dental Examiners to the 
support of the board and presented the 
following summary of activities of the 
board to date : 

The first examination was held May 
26 and 27, 1933. The number of ses- 
sions held was. sixteen. In that time, 
there have been seventy-one supervisors. 


Members of National 

Board 5 per cent 
State board members 45 per cent 
Others 50 per cent 


The candidates have been from thirty- 
four different schools. 
Total candidates examined 810 
Successful candidates, Part I 610 
Successful candidates, Part II 439 
Total failures (individual 
subjects) Part I 988 
Total failures in one subject 44 
Total failures in two subjects 61 
Total failures in three subjects 24 
Total failures (individual 
subjects) Part II 89 
Total failures in one subject 25 
Total failures in two subjects II 
Total failures in three subjects 8 


te 
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COMMITTEE ON DENTAL PREPAREDNESS 


RECOMMENDATIONS FOR TEMPORARY CARE OF PRACTICES OF 
DENTISTS CALLED TO ACTIVE MILITARY SERVICE 


To State Military Affairs Committees, 

Secretaries of Societies et al.: 

Tue Committee on Preparedness sub- 
mits, herewith, the report of its subcom- 
mittee (Leuman M. Waugh, New York ; 
J. Ben Robinson, Maryland, and Edward 
H. Bruening, Nebraska) on recommen- 
dations for temporary care of practices 
of dentists called to active military duty, 
believing that the suggestions embodied 
therein can be used by the profession as 
a basis for a patriotic and equitable pro- 
tection of the practices of members of the 
profession who may be serving their 
country in this time of emergency. 


A broad study was made of the numerous 
and varied plans that were generally of- 
fered. Because of the greatly differing con- 
ditions prevailing in various sections of our 
country, and because of peculiar and _per- 
sonal relations existing in dental practices, 
it seems impracticable to attempt to rec- 
ommend definite plans for the care of prac- 
tices during temporary military service. 

The Committee strongly endorses the prin- 
ciple of keeping intact the practices of those 
dentists who are called to active service and 
who expect to return to their practices as 
soon as discharged. Local societies are urged 
to appoint committees to thoroughly study 
conditions prevailing among their members 
and recommend plans that promise to be 
most helpful. 

In practices sufficiently established, it 
would seem better to retain the office secre- 
tary and have patients continue to come 
there for dental care. Professional col- 
leagues, by prearrangement, could devote 
certain hours or days in the private office 
of the absentee. 

Where this is not feasible, the office could 
be closed temporarily, possibly with the 
sympathetic cooperation of the landlord, and 
patients be notified-that a specified dentist 


is temporarily caring for the practice. Lists 
of referred patients should be kept and 
these sent back at the end of military ac- 
tivities. They should not be admitted to the 
practice of the dentist giving temporary 
care. This is most important and an ethical 
plan should be carefully worked out. 

The Patient Escrow Plan for the duration 
of military activities, attached, as presented 
by the Southern California State Dental 
Association, has been thoroughly studied. 
The objects outlined are laudable. If adapt- 
able to a locality, it has fine possibilities. 
Its study is recommended by local organ- 
izations. It may serve in whole, or in part, 
as the basis of a satisfactory plan in some 
localities. The success of any plan will de- 
pend on the integrity of all concerned and 
must include the welfare and preference of 
the patient. 

If any specific problems arise in which 
the committee can be of further assist- 
ance, it is suggested that they be pre- 
sented directly to the chairman of the 
subcommittee, Leuman M. Waugh, 576 
Fifth Ave., New York, N. Y. 


A SUGGESTION FOR TEMPORARY TENANT- 
LANDLORD RELATIONS 

If the dentist who enters military 
service wishes to have identical space 
upon his return from service (which is 
presumed to be within twelve months), 
he can usually make arrangements to 
pay one-half of the regular monthly rate 
during such term of service, and the 
space will be held for him. In return 
for the lower rate, the building manager 
shall have the privilege of subletting 
the space to a temporary tenant, in 
which case the doctor will be relieved of 
having to pay the one-half of the regular 
rate, the temporary tenant to be subject 
to the approval of the lessor. Equipment 
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may be stored elsewhere in the building. 
For this, a small charge shall be made. 
Special arrangements will be made in 
case of leases. 

This plan is an agreement signed with 


a manager of a large office building in 
Omaha. 
Committee on Dental Preparedness 
C. WiLiarp CaAMALIER, Chairman 
G. D. Timmons, Secretary 


THE SOUTHERN CALIFORNIA PATIENT ESCROW PLAN 
For the Duration of Military Activities 


OBJECT 

The objectives of the Southern Calli- 
fornia Patient Escrow Plan are as fol- 
lows : 

1. That the dental society may do its 
part to help protect the practices of 
dentists whose offices are closed during 
their military service. 

2. That these dentists may feel some 
sense of security in that their fellow den- 
tists who are left at home are doing all 
possible to maintain and hold their prac- 
tice together for them while they are 
absent. 

3. That patients who feel lost without 
the services of their regular family den- 
tist may be provided a way whereby they 
can secure temporary service until their 
own dentist returns. 

4. That, on his return from military 
service, a dentist may find only a mini- 
mum number of patients lost from his 
practice. If patients follow instructions 
mailed them, much good can be done, 
both for the patient and for the absent 
dentist. On the other hand, if patients 
refuse to cooperate, the plan automati- 
cally loses all of its merit. 


THE DENTIST 


1. The dentist will record and leave at 
dental society headquarters, or with his 
councillor if far distant from the metro- 
politan district, a list of his most active 
patients on the blank provided by the 
dental society, and a receipt will be 
issued to him for, this list. The follow- 
ing facts should be submitted : name, ad- 
dress, telephone and the name of one of 


his dental friends to whom he would like 
to have each patient referred in a dental 
emergency. He may refer all his patients 
to one man or he may divide his patients 
among several dentists just as the needs 
of each individual case are recorded. A 
small charge will be made for each 
name recorded with the society, as fully 
described in paragraph 4. 

2. The society will notify the patient 
by mail that the dentist has entered 
military service and has filed the patient’s 
name and record at dental headquarters. 
This notice will also assure the patient 
that the dental association is ready to 
assist in any way possible to insure the 
dental comfort of this patient, and espe- 
cially so if a dental emergency should 
arise. Should military activities be longer 
than is now expected, the dental society 
may in the future plan to send addi- 
tional cards or notices of assurance to 
these patients from time to time. This 
phase of the plan will evolve as the 
future unfolds. It cannot be stated defi- 
nitely now. 

3. When the dentist returns from mili- 
tary service, and opens his office, pa- 
tients will again be notified by the asso- 
ciation that he has reentered practice 
and that his records have been returned 
by the dental association to his office. 
This card or notice will, on a return 
postal card, ask them to return to their 
original dentist for periodic examination 
and a check-up of any work that has 
been done during the dentist’s absence 
in military service. 

4. The cost of receiving names of 
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patients, recording them, developing the 
necessary office records, mailing the no- 
tices and other overhead will be approxi- 
mately a minimum of 10 or perhaps 
15 cents per name, depending on the 
amount of service rendered by the dental! 
society. Therefore, a small minimum 
charge of 5 cents per recorded name 
seems to be reasonable. All the subse- 
quent care and expense will be furnished 
from the general fund. 

5. At present, it is planned to assign 
a code number to each dentist and a 
serial number to each patient. The com- 
bination of this code number and the 
serial number can be included in the 
first notice mailed to the patient, together 
with the dental association telephone 
number, and thus the patient can be 
easily identified at headquarters. If, as 
the plan is developed, addressograph 
plates are made of each patient’s address, 
these can include this number. The ad- 


dressograph plate, plus the original in- 


formation sheet filed by the dentist, plus 
any recorded telephone calls with the 
patient, will constitute a permanent rec- 
ord, which will be returned to the dentist 
upon the reopening of his office after 
military service. In distant cities, a local 
office should be established. 

6. Assuming that the patient needs 
temporary dental service, he can tele- 
phone the association secretary in charge. 
Either with or without the code number, 
he is identified and referred to the den- 
tist indicated in the original record. A 
record of this telephone transaction shall 
be kept for the absent dentist. Perhaps, 
if the plan does not become too burden- 
some, the secretary can telephone to the 
dentist remaining at home and arrange 
an appointment for the temporary dental 
emergency. 
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7. At present, we do not know the 
average number of patients that will be 
listed by the military dentists. Assuming 
that it is about 100, we may later de- 
termine that it will be more economical 
to use stenographic service in writing 
the notices and avoid the cost of ad- 
dressograph plates. The method adopted 
should, however, be the one of least ex- 
pense in the long run. 

7. This plan calls for the following 
materials : 

(a) Secretary, telephone and _ office 
files to preserve the records. 

(b) About 500 mimeographed forms 
ruled in such a way that the patient’s 
name, address and telephone and the 
name of the future dentist can be re- 
corded by the military dentist before 
departure. 

(c) Card, manila folders or addresso- 
graph plates for recording the foregoing 
information and making it easily accept- 
able. 

(d) An original notice, probably proc- 
ess printed with raised engraving, an- 
nouncing the departure to military 
service of the dentist and the fact that 
his dental records are on file with the 
association, and inviting the patient to 
telephone for service. 

(e) A printed form to record the pa- 
tient’s telephone calls, and the instruc- 
tions to and disposition of the patient. 

(f) An intermediary notice to be 
mailed the patient periodically if the 
dentist is away for a longer time than 
was originally expected. 

(g) A final notice with a return post 
card attached announcing the return and 
opening of the original dentist’s office, 
and inviting the patient to return for 
prophylaxis and periodic check-up of 


work done during his absence. 
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ALABAMA ............. 


ARKANSAS 

CALIFORNIA ........... 
COLORADO 
CONNECTICUT ......... 
DELAWARE 

DISTRICT OF COLUMBIA 
GEORGIA 

IDAHO .... 

ILLINOIS .... 

INDIANA .. 

IOWA . 

KANSAS 

KENTUCKY 

LOUISIANA 


MASSACHUSETTS 
MICHIGAN 
MINNESOTA 
MISSISSIPPI 
MISSOURI 
MONTANA 
NEBRASKA .. 


NEW HAMPSHIRE ...... 
NEW JERSEY 

NEW MEXICO 

NEW YORK 

NORTH CAROLINA .... 
NORTH DAKOTA 


SOUTH DAKOTA 
SOUTHERN CALIFORNIA 
TENNESSEE 


WEST VIRGINIA 
WISCONSIN 
WYOMING .... 


Membership Page 


MEMBERSHIP PERCENTAGE 


10 


AS OF 
JANUARY 31, 1941 


100% 


100% 


MEMBERS 
50 
34 


Percentage based on dental population figures supplied by the State Society Secretaries 
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COUNCIL ON DENTAL THERAPEUTICS 


DENTALAC—NOT ACCEPTABLE FOR A.D.R. 


Report of the Council on Dental Thera- 
peutics of the American Dental Association 
authorized for publication. 

Dentatac (The Dentalac Company, 
Hot Springs, Ark.) is a medicated mouth 
wash sold to the laity under an unin- 
formative name. 

The label of the product bears among 
other things a qualitative statement of 
composition as follows: “Active ingredi- 
ents: Phenol, 0.8%, Potassium Chlorate, 
Zinc Sulfate.” The exact quantities of 
two potent ingredients are not given. 
Presumably, this portion of the label 
represents the firm’s attempts to comply 
with a certain section of the Food, Drug 
and Cosmetic Act. The designation 
“active ingredients” is, however, suscep- 
tible of more than one interpretation. 
It is conceivable that the purchaser of 
the product might construe the term as 
meaning efficacious in the treatment or 
prevention of dental diseases. So far as 
the Council is aware, the usefulness of 
Dentalac in the treatment, prevention or 
mitigation of dental disease has not been 
established by sound evidence. 

In other connections (A.D.R., Ed. 6, 
page 171), the Council has pointed out 
that mouth washes, as these are used 
by the laity, are preparations of ex- 
tremely limited therapeutic usefulness. 
The fact that phenolic compounds and 
astringents such as zinc chloride and 
zinc sulfate have been found useful in 
dental practice is no argument for the 
indiscriminate use of such agents by the 
laity under conditions and circumstances 
which differ from those prevailing in 
the dental office. The available scientific 
evidence indicates that sterilization of 
the oral cavity cannot be accomplished 
by any known substance or means with- 
out causing injury to the oral tissues. 


Moreover, the indiscriminate application 
of. astringénts and antiseptics to all the 
oral tissues reached by a mouth wash 
cannot be considered a rational practice. 
The irrational nature of the preparation 
Dentalac is augmented by the inclusion 
of potassium chlorate in the formula. It 
has been claimed that potassium chlorate 
in saturated aqueous solution ‘is astrin- 
gent and has been found useful in cer- 
tain types of stomatitis, especially .mer- 
curial stomatitis. Whether it serves any 
useful purpose in the concentration 
found in Dentalac, which also contains 
phenol and zinc sulfate, has not been 
established as far as the Council is 
aware. 

It is to be noted that the Dentalac 
label bears instructions for use of the 
preparation “after the dentist has re- 
moved all tartar from around and under 
the gum line.” The purchaser is also 
advised to use the preparation “after you 
have first washed teeth with warm water, 
using medium soft brush and massage 
gums vigorously for 2 minutes.” The 
referee would be inclined to agree with 
such recommendations provided a warm 
isotonic solution of sodium chloride were 
substituted for Dentalac. Certainly there 
can be no justification for the sale of 
Dentalac at the price marked on the 
label unless it can be shown by control 
tests that it is superior to a solution of 
sodium chloride under the conditions of 
use. 

The report of the Bureau of Chemistry 
indicates that the concentrations of po- 
tassium chlorate and zinc sulfate in 
Dentalac are of thé order of magnitude 
in which these products are sometimes 
used in mouth washes. What the total 
effect of the various ingredients might 
be cannot be predicated satisfactorily 
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from a review of the literature on each 
ingredient. However, it is only fair to 
state that the ingredients phenol, po- 
tassium chlorate and zinc sulfate are 
potentially irritating, especially to sen- 
sitive tissues. The promotion or sale of 
such preparations to the laity should 
have been preceded by tests showing the 
safety of the preparations, as a minimum 
requirement. 

The package label bears no statement 
concerning the length of time advocated 
for medication with Dentalac. As far 
as the Council is aware, there is no evi- 
dence of the need for long continued 
use of a medicated mouth wash either 
prior to or after dental prophylaxis. In 
the average case involving the ordinary 
prophylactic treatment, it is doubtful 
whether there is a real need for any 
mouth wash, medicated or unmedicated. 

It will be noted that the preparation 
Dentalac exists in two layers. The label 
bears no directions that the mixture 
should be shaken before use. 


Report OF THE A.D.A. BuREAU OF 
CHEMISTRY 


Two bottles of Dentalac (The Den- 
talac Co., Hot Springs, Ark.) were sub- 
mitted to examination. The price was 
$5 a bottle. 

Each bottle contained about 360 cc. of 
liquid with an odor suggestive of phenol 
and thymol. The liquid was composed 
of two layers, an upper oily layer of 
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about 15 cc. and a lower milky layer. 

Ether extraction of the contents of 
one bottle yielded 12.05 gm. of an oily, 
brown liquid, insoluble in water and sol- 
uble in ether. 

Qualitative examination of the aque- 
ous milky layer indicated the presence 
of chlorate and sulfate. Chloride was 
not found. 

Quantitative analysis of the aqueous 
milky layer yielded the following : 


pH at 27°C. 3.9 
Density at 27° C. 1.022 
Per cent solids (dried over P:O;) 4.87 
Per cent sulfated ash 3.01 
Per cent sulfate (as ZnSO,) 1.80 
Per cent chlorate (as KCI1O;) 1.64 


(End of chemist’s report) 


From the chemist’s report, it may be 
deduced that Dentalac consists essen- 
tially of an aqueous solution of zinc sul- 
fate (1.80 per cent) and _ potassium 
chlorate (1.64 per cent) to which has 
been added flavoring and, according to 
the declaration on the label, phenol 0.8 
per cent. 

In the light of the foregoing, Dentalac 
(The Dentalac Company, Hot Springs, 
Ark.) is declared unacceptable for 
A.D.R., because of conflict with rules 1, 
2, 7, 8 and 10. 

A copy of the rules that govern the 
Council in the consideration of articles 
will be sent on request. 


Haro L. Hansen, Secretary. 


FEDERAL TRADE COMMISSION STIPULATION ON 
“CHASERS” 


Cuasers, Inc., 155 East 44th St., 
New York, stipulated with the Federal 
Trade Commission that it will cease ad- 
vertising that its product “Chasers,” a 
breath lozenge, is the one effective tab- 
let; that it will lastingly kill or perma- 
nently overcome bad breath due to to- 
bacco, onions, alcohol or garlic or when 


due to organic derangements, infections 
and other conditions, or that it will do 
more than temporarily dispel such 
breath odors. The respondent corpora- 
tion also agrees to desist from represent- 
ing that its product will kill or effectively 
overcome or mask all types of unpleas- 
ant breath. (02710) 
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CORRECTION 


In the formula for riboflavin given in _ positions should be replaced by methyl 
Tue JournaL, February 1941, page 317, (CH;) groups. 
the methylene (CH,) groups in the 6,7 


ACCEPTED DENTAL REMEDIES 


The Council on Dental Therapeutics of the American Dental 
Association announces the inclusion of the following articles in 
the list of Accepted Dental Remedies. 

Haroip L. HANSEN, Secretary. 


Dentifrices* 


Carr's Tooth Paste: Composition: Each one hundred 
grams is stated to contain calcium carbonate, precipitated 
(Snow Top) 35 gm.; glycerite of starch, 30 gm.; magnesium 
hydroxide, 3.5 gm.; neutral soap, 1 gm.; gum tragacanth, 
0.5 gm.; flavor, 0.75 gm.; saccharin, 0.1 gm.; water, q.s. 
100 gm. 

ABRASIVENESS: 0.000628 gm. on brass sheet, under 125 gm. in 4,500 
revolutions. (Details filed with Council.) ; 

Manufactured by the William A. Webster Co., Memphis, Tenn. 
Distributed by Daw Drug Stores, Rochester, N. Y. 

Quick’s Tooth Paste: Composition: See Comfort Brand 
Tooth Paste (A.D.R., Ed. 6, p. 115). 

Manufactured by Comfort Mfg. Co., Chicago, Ill. Distributed by 
Ford Hopkins Co., Chicago, IIL, through hs Eljay Corporation. 

Afko (Brand) Dental Powder: Composition: Each hun- 
dred grams contains calcium carbonate precipitated (Snow 
Top Extra Heavy), 91.13 gm.; neutral powdered soap, 6.25 
gm.; saccharin, 0.13 gm.; methyl salicylate, U.S.P., 2.42 gm. ; 
oils of peppermint, geranium, pimento, extract of rose, orris, 
jasmin and ylang ylang, 0.07 gm. 

ABRASIVENESS: 3.1 mg. on an antimony block under a weight of 63 
gm. in 6,480 revolutions. (Details filed with Council.) 

Manufactured and distributed by American Pharmaceutical Co., 
Inc., New York, N. Y. 

Afko (Brand) Tooth Paste: Composition: Each hun- 
dred grams contains precipitated calcium carbonate (Snow 
Top Standard Drug), 42 gm.; neutral powdered soap, 7 gm.; 
glycerin, 24 gm.; sodium carbonate monohydrated, 0.50 gm. ; 
tragacanth, 0.72 gm.; water, 24.37 gm.; saccharin, 0.1 gm.; 
flavoring (oils of peppermint, spearmint, cassia, cloves, 
anethol, thymol and menthol), 1.3 gm.; coloring matter, 0.01 
gm. 

ABRASIVENESS: 2.4 mg. on an antimony block under a weight of 63 
gm. in 6,480 revolutions. (Details filed with Council.) 

Manufactured ang, distributed by American Pharmaceutical Co., 
Inc., New York, 

Admission of | an article to the list of Accepted Dental Reme- 
dies does not imply a recommendation. Information on the 
rules and work of the Council will be sent on request. 

Haroip L. HAnseEN, Secretary. 


*“A.D.R. Ed. 6, p. 111. 
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RESEARCH COMMISSION 


FELLOWSHIP FOR STUDY OF DENTAL DISEASES AT 
THE NATIONAL INSTITUTE OF HEALTH 


PRESENTATION of the check for $5,000 from the Research Commission of the Amer- 
ican Dental Association to the United States Public Health Service for the creation 
of a Fellowship in Dental Diseases at the National Institute of Health at Washington, 
D. C. The presentation took place in Surgeon General Thomas Parran’s office, 
Washington, D. C., Monday, January 13, 1941 at the time of the meeting of the 
Executive Board of the Research Commission. 

Shown in the picture, left to right, are R. H. Volland, Harry A. Kelsey, P. C. 
Lowery, Daniel F. Lynch, Secretary, and Dr. L. R. Thompson, Director of the In- 
stitute; front, M.D. Huff, Chairman of the Research Commission, presenting 
the check to Surgeon General Thomas Parran, United States Public Health Service. 

The contracts for the establishment of this Fellowship were signed by the officials 
of the American Dental Association, Monday, February 17, in Chicago. The selec- 
tion of the Fellow will take place within the next few weeks. It is hoped that this 
Fellowship in Dental Diseases will become as valuable to the profession as is the 
Fellowship in Dental Materials at the Bureau of Standards. Such diseases as dental 
caries, pyorrhea Alveolaris, Vincent’s infection, etc., will be studied under this Fellow- 
ship. Being a program of continuous research, it is hoped that the causes or at least 
newer methods of control will be found. 
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LISTS OF CERTIFIED DENTAL MATERIALS 
(As of February 1, 1941) 


Tue A.D.A. Research Commission, in 
cooperation with the National Bureau of 
Standards, has developed specifications 
for the following materials : amalgam, in- 
lay investment, impression compound, in- 
lay casting wax, inlay casting gold alloy, 
mercury, wrought gold wire, zinc phos- 
phate cement, silicate cement and hydro- 
colloidal impression materials. 

Samples of the foregoing materials 
which were certified to the Research 
Commission by the various manufacturers 
as complying with the A.D.A. specifica- 
tions were procured on the retail market 
by the Research Commission and were 
tested by the A.D.A. Research Associates 
at the National Bureau of Standards. The 
following certified materials were found 
to comply with the A.D.A. Specifications. 
Certified materials which did not comply 
with specifications are omitted from the 
lists. 

Materials listed below are constantly 
being tested. Therefore, the lists are sub- 


ject to revision from time to time. The 
revised lists will be published in the 
JOURNAL. 

In purchasing certified materials for 
use in your practice, these lists should 
be used as a buyer’s guide. In addition, 
the package of material received should 
be checked for its exact name as given 
in the lists, and for a statement guaran- 
teeing compliance with the specification. 
The last step is recommended, because 
there are several instances in which the 
manufacturer of a certified product also 
makes materials of the same kind that 
do not meet the requirements of the 
specification and are not certified. For 
example, “X” Green Wax-Medium may 
be on the list of certified waxes, but “X” 
Green-Soft and “X” Green-Hard do not 
meet the requirements of the specifica- 
tion. Unless deliveries of such materials 
are carefully checked, one can easily 
accept the wrong material. 


CertiFigED AMALGAM ALLoys (A.D.A. SpEecIFICATION No. 1.) 


Alloy 

Accurate Metalloy (filings) 

Ackerman (filings) 

Argentum (“A” cut) 

Argentum (fine cut) 

Argentum (medium cut) 

Argentum (shavings) 

Aristaloy 

Banner (filings) 

Blue Diamond (filings) 

Brewster Medium (shavings) ; Quick (filings) ; 
Quick (shavings) 

Capeako (filings) 

Certified 

Coe 

Cresilver 

Dee (filings) 

Diamond Edge 

Excel 

Fleck’s 

Garfield’s 

Gold Bond 

Minimax (filings) 173, 177, 178, 183, (shav- 
ings) 177, 178 

Minimax White Gold & Platinum 


Manufacturer or Distributor 
The L. D. Caulk Co. 
Ackerman Dental Mfg. Co. 


Hammond Dental Mfg. Co. 


Baker & Co., Inc. 
Goldsmith Bros. S. & R. Co. 
Reliance Dental Mfg. Co. 


E. R. S. Brewster 


Precious Metals Refining Works 
Lee S. Smith & Son Mfg. Co. 

Coe Laboratories, Inc. 

Crescent Dental Mfg. Co. 

Thomas J. Dee & Co. 
Young-Baker & Co. 

Daniels Dental Alloy Co. 

Mizzy, Inc. 

Garfield Smelting and Refining Co. 
Jefferson Laboratories 


} The Minimax Co 
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Mission No. 5 

Mission No. 5 (“‘A” cut) 

Mission No. 6 

Modeloy (Quick Setting) (filings) 
Moyco Higrade 

Mynol Improved 

New Deal 

Ney-Aloy 

Ney’s No. 125 

Odontographic “Improved”’ (filings) 
Pearlol 

Preferred C 

Preferred D 

Research Oralloy 

Royal Special—First Setting 

Royal Super—First Setting 

Silver Crown 

Silver Crown (Medium) 

Silverloy (filings), Silverloy (shavings) 
Speyer 

S-C Medium (filings) ; S-C Quick (filings) 
S-R 

True Dentalloy (filings) 

True Dentalloy (cut “A” ) 
Twentieth Century (Regular) 
Twentieth Century (Special) 
Uniform 

Vertex 

White Beauty 


Henry F. Bruce Co. 


Crescent Dental Mfg. Co. 
The J. Bird Moyer Co. 
Mynol Chemical Co. 
Miller Dental Co. 


The J. M. Ney Co. 


Odontographic Mfg. Co. 
Wildberg Bros. S. & R. Co. 


Precious Metals Refining Works 
Precious Metals Research Works, Inc. 


Garhart Dental Specialty Co. 


General Refineries, Inc. 


Crescent Dental Mfg. Co. 
Speyer Smelting & Refining Co. 
Stratford-Cookson Co. 

Lee S. Smith and Son Mfg. Co. 


The S. S. White Dental Mfg. Co. 


The L. D. Caulk Co. 


Henry Nelms & Son 
Vertex Dental Products Co. 
Lang Dental Mfg. Co. 


Certiriep InLay Castinc InvestMENTS (A.D.A. SpeciFicaTion No. 2.) 


Investment 
Coecal Inlay 
Coecal Universal 
Kerr Cristobalite-Inlay 
Ransom and Randolph Gray 
Ransom and Randolph Green 
S. S. White Inlay No. 20 
Security Improved Inlay 
Steele’s-Super 


Manufacturer or Distributor 
Coe Laboratories, Inc. 
Kerr Dental Mfg. Co. 
The Ransom & Randolph Co. 


The S. S. White Dental Mfg. Co. 
The Cleveland Dental Mfg. Co. 
The Columbus Dental Mfg. Co. 


CertiFIED Impression Compounps (A.D.A. Specirication No. 3.) 


Compound 
Certified 
Dresch 
Kerr Black 
Kerr Perfection 
Kerr White 
Mizzy—Low Heat 
Moyer 
S. S. White—Black—Tray 


Manufacturer or Distributor 
Lee S. Smith & Son Mfg. Co. 
The Ransom and Randolph Co. 


ken Dental Mfg. Co. 


Mizzy, Inc. 
The J. Bird Moyer Co. 
The S. S. White Dental Mfg. Co. 


CertiFiep Intay Castinc Waxes (A.D.A. SpectFicaTion No. 4.) 


Wax 
Caulk-Blue 
Kerr-Blue—Hard 
Maves Green 
Security 
Sterling 
Taggart’s Green 


Manufacturer or Distributor 
The L. D. Caulk Company 
Kerr Dental Mfg. Co. 
The Heidbrink Co. 
The Cleveland Dental Mfg. Co. 
Baker & Co., Inc. 
Mizzy, Inc. 


fj 

Ad 
Ad 
Bal 
Bal 
Bal 
| 
Bru 
Bru 
Bru 
Chi 
Chi 
Chi 
Chi 
Cro 
Cro 
Cro 
Cro 
Cro 
Cro 
Cro 
Cro 
Dee 
Dee 
Dee 
Dre: 
Gol 
Gol 
Gok 
Jele: 
Jele 
Jele: 
Jele: 
Jele: 
Jele: 
Lite 
Lite 
Mov 
Mow 
Mow 
Neln 
Neln 
Ney- 
Ney- 
Ney- 
Ney. 
Ney- 
Ney- 
Rese: 
Rese: 
Rese: 
Rese: 


ASSOCIATION ACTIVITIES 


Certiriep InLay Castinc Gotp (A.D.A. SpeciFication No. 5.) 
Alloy Type* Manufacturer or Distributor 
Aderer-A-Soft 
Aderer-B-Medium 
Aderer-C-Hard 
Baker Inlay Soft X 
Baker Inlay Medium 
Baker Inlay Hard 
Bruce “A” 
Bruce “O” 
Bruce No. 1 
Bruce No. 2 
Bruce No. 3 
Bruce No. 5 
Chilcast No. 1 
Chilcast No. 1-A 
Chilcast No. 2 
Chilcast No. 2-A 
Crown Do-All-Casting 
Crown Inlay No. 2—Soft 
Crown Inlay No. 1—Hard 
Crown No. 9 
Crown K 
Crown Knapp No. 2 
Crown Knapp No. 3 
Crown T 
Crown TT 
Deeone 
Deetwo 
Deesix 


Julius Aderer, Inc. 


\ sre & Co., Inc. 


. Henry F. Bruce Co. 


Co. 
and C | 


< 


\ General Refineries, Inc. 


} toms J. Dee & Co. 


Dressel Julius Aderer, Inc. 


Goldsmith Inlay No. 1 
Goldsmith Inlay No. 2-Medium 
Goldsmith Inlay No. 3-Hard 
Jelenko Alboro Inlay 
Jelenko Durocast 

Jelenko Firmilay 

Jelenko Modulay 

Jelenko Platin-Cast 

Jelenko Special Inlay 

Lite Wite Inlay 

Lite Wite Hard Inlay 


Mowrey B Inlay 
Mowrey-Special Inlay 
Mowrey T Gold 
Mowrey TT 

Nelms E 

Nelms F 

Nelms J 

Ney-Oro A 

Ney-Oro AA 

Ney-Oro A-1 

Ney-Oro A-10 
Ney-Oro B 

Ney-Oro B-2 
Research-A-Soft 
Research-B-Medium 
Research-Inlay 
Research-Hard Cast No. 5 


Goldsmith Bros. 8S. & R. Co. 


Precious Metals Research Works, Inc. 


b F. Jelenko & Co., Inc. 


LW. E. Mowrey Co. 


- Henry Nelms & Son 


. The J. M. Ney Co. 


Precious Metals Research Works, Inc. 


A 
B 
A 
B 
C 
A 
B 
A 
B 
A 
B 
B 
A 
B 
A 
B 
C 
B 
Cc 
A 
B 
A 
B 
Cc 
B 
B 
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B 
B 
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A 
A 
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B 
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B 
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Spyco Hard 
Spyco Soft 
Spyco No. 6 
. White No. 1 
. White No. 2 
. White No. 5 
. White No. 13 
. White No. 31 Metalba 
. White No. 820 
. White No. 860-Hard 
. S. White No. 940 
Stern A-T (No. 2381) 
Stern No. 2847 
Stern No. 3290 
Stern No. 3337 
Stern No. 3375 
Stern No. 3441 
Stern No. 3465 
Stern No. 6219 
Stern H (No. 6485) 
Tinker No. 1 
Tinker No. 1H 
Tinker No. 2 
Tinker Inlay 
Wildberg 
Wildberg “C” 
Williams-Klondiker 
Williams No. 3 
Williams-Pioneer 
Williams Special Inlay 
Williams Will-Cast 22 
*Relative hardness: A, soft; B, medium; C, 
hard 


[ Seve Smelting and Refining Co. 


as S. S. White Dental Mfg. Co. 


I. Stern and Co. 


Spyco Smelting and Refining Co. 


Wildberg Bros. S. & R. Co. 


The Williams Gold Refining Co., Inc. 


Certiriep DenTaL Mercuries (A.D.A. Specirication No. 6.) 
Mercury Manufacturer or Distributor 


Argentum Hammond Dental Mfg. Co. 

Chemically Pure The S. S. White Dental Mfg. Co. 

Crown General Refineries, Inc. 

Dee Thomas J. Dee & Co. 

Dental Goldsmith Bros. S. & R. Co. 

Excel Daniels Dental Alloy Co. 

Fellowship Dental Protective Supply Co. 

Garfield’s Garfield S. & R. Co. 

Garhart’s Positively Pure Garhart Dental Specialty Co. 

Mercury Laboratories Mercury Laboratories, Inc. 

Minimax The Minimax Co. 

Mission . Henry F. Bruce Co. 

Moyco The J. Bird Moyer Co. 

Mynol Mynol Chemical Co. 

Ney’s C. P. The J. M. Ney Co. 

Odontographic Odontographic Mfg. Co. 

Research Precious Metals Research Works, Inc. 

R. P. C. Research Products Corporation 

Spectropure Baker & Co., Inc. 

Twentieth Century The L. D. Caulk Co. 

Williams : The Williams Gold Refining Co., Inc. 
(Applies to Williams’ one pound bottles only, 
as quarter pound containers are not glass.) 
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CertiFiep Wroucut Gotp Wire Attoys (A.D.A. SpeciFicaTion No. 7.) 


Alloy 
Aderer No. 1 
Aderer No. 3 
Aderer No. 4 
Aderer No. 20 Clasp 
Baker Q. A. 
Crown Hylastic 
Deepep-Hard 
High Fusing Clasp 
Jelenko No. 3 Wire 
Jelenko Super Wire 
Medium Clasp 
Ney-Oro Elastic No. 4 
Neydium 9 
Regular Clasp 
Spyco No. 3 
Spyco No. 4 
Stern No. 2657 
Williams No. 2 High Fusing Clasp 


Manufacturer or Distributor 
Julius Aderer, Inc 


Baker & Co., Inc. 

General Refineries, Inc. 
Thomas J. Dee & Co. 
Goldsmith Bros. S. & R. Co. 


J. F. Jelenko & Co., Inc. 
Goldsmith Bros. S. & R. Co. 
The J. M. Ney Co. 

Goldsmith Bros. S. & R. Co. 

Spyco Smelting and Refining Co 


I. Stern and Co., Inc. 
The Williams Gold Refining Co. 


CertiFiep Zinc PHospHate Cements (A.D.A. SpeciFicaTion No. 8 First Revision) 


Cement 
Ames Z-M 
Bosworth’s Zinc 
Caulk Crown and Bridge 
Caulk Petroid Improved 
Caulk Tenacin 
Certicem 
Fleck’s Extraordinary 
Lang Dental Crown Bridge and Inlay 
Moyco Adamant 
Moyco Inlay Crown and Bridge 
Moyco White Copper 
S-C 
Smith’s 
S. S. White Silver “A” 
S. S. White Silver “B” 
S. S. White Zinc 
S. S. White Zinc, Improved 


Manufacturer or Distributor 
The W. V-B Ames Co. 
Harry J. Bosworth Co. 


The L. D. Caulk Co. 
Lee S. Smith and Son Mfg. Co. 


Mizzy, Inc. 
Lang Dental Mfg. Co. 


Stratford-Cookson Co. 
Lee S. Smith and Son Mfg. Co. 


The S. S. White Dental Mfg. Co. 


be J. Bird Moyer Co., Inc. 


CertiFriep Siricate Cements (A.D.A. SpeciFricaTion No. g.) 


Cement 
Ames Plastic Porcelain 
Astralit 
Baker Plastic Porcelain 
DeTrey’s Synthetic Porcelain 
Durodent Enamel 
Smith’s Certified Enamel, Improved 
S. S. White Filling Porcelain, Improved 


Certiriep IMPRESSION MATERIALS (A.D.A. SpectFicaTion No. 11.) 


Material 
Dentocoll 
Kerr Hydro-Colloid 
Plasticoli 
S. S. White Elastic Colloid 
Surgident 


Manufacturer 
The W. V-B Ames Co. 
Premier Dental Products Co. 
Baker & Co., Inc. 
The L. D. Caulk Co. 
Oskar Schaefer 
Lee S. Smith & Son Mfg. Co. 
The S. S. White Dental Mfg. Co. 


Manufacturer or Distributor 
The L. D. Caulk Co. 
Kerr Dental Mfg. Co. 
Lee S. Smith & Son Mfg. Co. 
The S. S. White Dental Mfg. Co. 
Surgident, Ltd. 
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BUREAU OF PUBLIC RELATIONS 


AMERICAN DENTAL ASSOCIATION 


212 East Superior Street 
Chicago, Illinois 


DENTAL HEALTH EDUCATIONAL MATERIAL 


PAMPHLETS ON MOUTH HEALTH 


$a.Disease Conditions of the Mouth and Their Relation to Health 
(50 copies for $1.00) 
7b.Your Teeth and Your Baby’s Teeth (a prenatal booklet) 
(25 copies for $1.00) 
7c.Outline of Lectures for Public Health Nurses and Teachers......................0005: 
9. The Care of Children’s Teeth (For adult audience) 
10. A Constructive Program for Dental Health 
12a.Radio talks. 5, 10, and 15 minute broadcasts in lecture and dialog form. Write for complete 
list and prices. 


19. The King’s Soldiers (story) 

20. Stepping Stones to Happiness (dental playlet) 
20a.Bad Baby Molar (dental playlet) 

22. Sells Health-O Circus (dental playlet) 
22a.The Magic Basket (dental playlet) 

22b.The Dream Court (dental playlet) 

22c.A Toothbrush Fantasy (dental playlet) 
22d.Where’s My Toothbrush? (dental playlet) 


MISCELLANEOUS 


26a.A Simplified Bookkeeping System for the Dentist 
27b.“Dentistry as a Career,” by L. E. Blauch, Ph.D 


29a.Mouth Health of School Children. Report of the Joint Committee on Health Problems in Edu- 
cation of the N.E.A. and the A.M.A., with the Cooperation of the A.D.A., and the A.S.P.D.C. 


30a.“A Practical Dental Health Educational 

30b.“Education of the School Child for Dental Health,” by J. M. Wisan, D.D.S............. 

32a.Pyraglazed 8% x 15 inch McCall chart—Enlargements of Decay in First Permanent 
Molar. : 
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33a.“Public Health Aspects of Vincent’s Infection,” by J. M. Wisan, D.D.S................. S€ fil 
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36. “The Preparation and Delivery of a Speech,” by Bertram G. Nelson 
36a.Instructions for speakers (“Fundamentals and Adjuncts in Dental Health Education”), 

by Evelyn C. Schmidt 
40c.Rhobotham Children’s Dental Examination and Record Cards... 75c¢ per 100 
40e.National Dental Inspection Chart for School Children 75c per 100 
41. “John, Mary & Jack,” 52 short semicontinued newspaper stories (Series 1) No charge 
41a.52 diversified newspaper articles, each 350 words in length (Series 2) Per set $2.50 
41b.52 diversified newspaper articles, each 200 words in length (Series 3) Per set $2.50 
42. Patient recall cards. Per hundred 
43. Patient recall card envelopes. Per hundred Pe eT 
44a.Appreciation cards for referred patients.................. ...100 cards and envelopes $1.50 
44b.Public Health Bulletin 226. Dental Survey of School Children ages 6-14 years...... No charge 
44d.Facts about orthodontics for health workers... 


45. A PRACTICAL TOOTHBRUSHING CHART 


A 21 by 27 inch chart. Printed on heavy paper and securely tinned at top and bottom 


PRACTICAL TOOTH BRUSHING AND HABIT FORMING CHART 


There are five surfaces of every tooth to brush: the grinding or chewing surface, the outside or cheek surface, the inside or tongue surface end the 


46. MOTION PICTURE FILM SERVICE 


16 mm. dental educational films may be rented for $1.00 a day or $3.00 a week, plus shipping 
charges both ways, except those marked *. Charge is made for each day of use before an audi- 
ence, but no charge for time in transit. The renter is held responsible for injury to films. In re- 
questing films, please state the ones desired and for how long. Following is a description of the 
films available: 
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‘Nature Shows the Way” (two reels; 16 mm.—25 min.). Produced by the Dental Board of the 
United Kingdom (Great Britain). Shows teeth and eating habits of various animals and birds. 
Compares their teeth with those of man. Emphasizes the four dental hygiene rules, diet, exercise, 
cleanliness and dental attention. Rental: $2.00 per showing. $6.00 per week. (For elementary 
school children.) 


*“Dentistry—A Career” (two 16 mm. reels—22 minutes. Black and white, sound.) Synopsis: 
Presents an interesting study of the education of young men for the dental profession including 
the prerequisites for entrance into dental college and a survey of the four year course of study. 
(Primarily designed for high school vocational guidance classes, it should be interesting to adult 
groups.) Rental: $2.00 per showing; $6.00 per week. 

“The Smiles Have It’ (i6 mm. Sound. 400 ft.) Synopsis: Mary Jane and Tommy report to 
their dentist for their regular dental examination. They learn how to brush their teeth and why 
small cavities in the teeth should be filled. The dental assistant takes the children to the zoo 
where they learn about animals’ teeth. A picnic lunch serves as a diet lesson and a tree surgeon 
repairing a decayed tree illustrates how and why teeth are filled. (For elementary school children 
and parents.) 

“Value of a Smile’ (16 mm. Sound. 400 ft.) Synopsis: Mary Jane and Tommy are given a 
dental health project by their teacher. By obtaining information from their family dentist, his 
assistant and an orthodontist the children learn the value of regular dental examination, x-rays, 
toothbrushing, orthodontic treatment and diet. Armed with this information the children prepare 
an excellent dental health project book. (For elementary school children and parents.) 


“Life of a Healthy Child” (16 mm., 15 minutes. Both silent and sound.) Synopsis: Illustrates 
activities of . normal child. Habits of cleanliness, correct diet, play, visits to dentist and physician 
are emphasized. (For parent-teacher groups or child audiences.) 


“Ask Your Dentist” (35 mm. and 16 mm.) Synopsis: Stresses the importance of diet, cleanliness 
and dental attention. A touch of humor is added by the use of cartoons. (Excellent for high 
school and adult groups.) 


“How Teeth Grow” (16 mm., 15 minutes.) Synopsis: Eastman classroom film for health educa- 
tion. Shows in interesting and instructive manner growth and development of temporary and per- 
manent teeth. Demonstrated through use of animation, models and subjects of various ages. (For 
children and adults.) 


“Care of the Teeth” (16 mm., 15 minutes.) Synopsis: Eastman classroom film for health edu- 
cation. Shows various phases of care of teeth such as diet, care by dentist, brushing and home 
care. Useful in giving fresh support to activities of dental hygiene program. (Designed for in- 
dividuals above fourth grade.) 


“Nature—Builder of Teeth” (16 mm., 1 reel.) Synopsis: Shows the development of teethygrpm 
birth to adulthood. Explains the part played in facial development by the erupting forces of 
teeth; also effect of nutritional disturbances and illness on tooth development; mottled téeth, 
normal and abnormal occlusion. Written lecture accompanies film. (For upper grade children 
and adults.) Can be purchased for $25, or rented for usual rental fee. 


“Betty’s Crooked Teeth” (16 mm., 15 minutes.) Synopsis: Betty is taken to the dentist for 
orthodontic treatment. The orthodontist explains with models, x-ray films and drawings the 
causes, prevention and correction of crooked teeth. Subsequent scenes show Betty after her teeth 
have been straightened and her improvement in health, looks and scholastic standing. (For upper 
grade children and adults.) 


“The Road to Health and Happiness” (16 mm., 15 minutes. Both silent and sound.) Synopsis: 
General child health film with special emphasis on dental health. Stresses diet, rest, exercise, 
school examination, immunization and dental hygiene. (For both children and adults.) 

‘Behind the Smile” (16 mm., color, sound 15 minutes.) Synopsis: The story is introduced by 
showing a series of beautiful action shots of typical people including a brand new baby, a 
toddler, school children—on into college—building homes—establishing families—with the smile 
always an asset, depicting the importance of good dental care. Stresses the importance of dental 
supervision during pregnancy, infancy, the preschool, school and adolescent period. (For adults.) 
Rental: $2.00 per showing. $6.00 per week. 

“The Life of Your Artificial Denture” (16 mm.). Shows how gum resorption alters the relation- 
ship of jaws and dentures, causing loss of masticatory efficiency, defective hearing, tongue inter- 
ference, inability to open the mouth properly, loss of muscle tone and facial changes. 

“Facial Changes” (16 mm.) Models and photographs show the result of wearing dentures too 
long without refitting. Frequent replacement of dentures prevents uncontrollable resorption of 
gums and ridges which cause facial changes. 

“Partial Dentures and Bridges” (16 mm.). Models demonstrate how teeth shift after the 
loss of a tooth and pyorrhea and further tooth loss follow. Different types of bridges and partial 
dentures are shown and how their use can prevent serious dental destruction is demonstrated. 
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“How to Use Artificial Dentures” (16 mm.). Demonstrates how to masticate with artificial 
dentures. Shows the importance of proper vertical relation to denture stability and appearance. 


Technical Film: “The Physiology of Mastication” (16 mm.; 2 reels.) Synopsis: Study of jaw 
movements of various animals exhibiting types of mastication as an introduction to study of hu- 
man beings. Animated skulls and cartoons are synchronized with mandibular movements of 
animals. The film shows that “three point contact” and “bilateral balanced occlusion” never oc- 
cur in lower animals during process of incising and chewing tough, resistant foods. 


Technical Film: “Mechanics of Balance in Dental Prosthesis’ (16 mm.; 1 reel.) Synopsis: 
Depicts clinical application of unilateral balance to prosthetic dentistry. Film is a continuation of 
the above-mentioned film, “The Physiology of Mastication.” 


Technical Film: *“Manipulation of Matrices” (16 mm., color, silent. 800 ft.) Synopsis: Demon- 
strates the use of various kinds of matrices for amalgam fillings such as: one and a half slip 
band; tinner’s joint; T-band; floss band; brad joint; soldered, seamless and x-ray film band. 
(Excellent for dental society meetings.) Rental: $2.00 per showing. $6.00 per week. 


47. LANTERN SLIDE SERVICE 
Lantern Slide Lectures: 


“Prevention of Dental Decay” (for adult audiences) ; 34 slides. (Requires about forty minutes to 
present.) Covers tooth development, anatomy, diet, cleanliness, dental attention, progress and 
results of decay, pyorrhea and Vincent’s infection. 


“The Care of Children’s Teeth” lecture (for adult audiences); 47 slides. (One hour lecture.) 
Dental anatomy, eruption, diet, cleanliness and dental attention. 


“Nature, Builder of Teeth,’ lecture (for adult audiences); 17 slides. (Requires about thirty 
minutes to present.) 


“History of Dentistry” lecture (for adult audiences) ; 26 colored slides. Requires 45 minutes to 
present. A synopsis of dentistry from 3500 B.C. to date. 


“Syphilis: The Dentist’s Part in the Program of Control” (for adult audiences); 14 slides. 
(Requires from 30 minutes to 1 hour.) 


“Teeth and Personal Appearance” (for high school and adults). 33 colored slides. (Requires 
30 to 45 minutes to present.) Deals entirely with the relationship between teeth and personal 
appearance. Before and after pictures of good and bad teeth of elementary and high school chil- 
dren, young and old men and women. How to prevent poor dental conditions. 


“Dental Health for the High School Student”; lecture, 30 slides. (Requires 40 minutes to 
present.) Tooth development, diet, cleanliness—regular dental attention. Results of dental neglect. 


“The Teeth and Their Care,’ lecture (for school children of fifth to eighth grades) ; 13 slides. 
(Requires about thirty minutes to present.) 


“Your Teeth,” lecture (for school children of fifth to eighth grades) ; 40 slides. (Requires about 
one hour to present.) 


“Your Teeth and Your Health” (5th to 8th grade children). 43 colored slides and film strip. 
(45 minutes to present.) 


“Every Child’s Treasure,” lecture (for school children of first six grades); 31 slides. (Requires 
thirty minutes to present.) 
Lantern Slide Rental Service: 

The Bureau has a large collection of slides (standard size, 314 by 4 inches and 2 inches). A 
complete list will be furnished on request. Any selection of slides may be rented on the basis of 
$1.00 a day or $3.00 a week, plus shipping charges both ways. No charge is made for time in 
transit or time spent in review. The renter is held responsible for all breakage. 


Lantern Slide Sales Service: 


The Bureau sells duplicates of stock slides or will have slides made for you. Write for prices. 
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47A. PRIMER DENTAL HEALTH EDUCATIONAL LEAFLETS 


Friend 
A'S Eight leaflets designed for the primer grades 
ine (1 of which is shown). The other seven cover: 
4 Breakfast, Luach, Dinner, Vegetables and Fruit 
Milk, Washing and Sleep. Printed on 8 x 1044 
inch drawing paper, they are designed as seat 
work for the very young children. 


One set of 8 leaflets—5 cents. Twenty-five sets 
of leaflets—75 cents. 


Jane goes to see her friend the 
dentist 


48. SECOND GRADE DENTAL EDUCATIONAL 
LEAFLETS 


Six leaflets designed for first or second grade 
dental education. Each lesson is printed on 8xll 
inch drawing paper. The wording is fitted to the 
second grade vocabulary. The text is scientifically 
correct. The drawings are simple and artistic. 
After each lesson is learned, the drawings are to 
be colored by the child. They enable educators 
to coordinate the teaching of dental health with 
that of art and of reading. 


One set of six leaflets, 5 cents. 


Twenty-five sets of leaflets, 50 cents. 


486 
| 
| 
/ 
\ \ | 
\ 
\ 
\4 | = 
| = 
i= | 
| 
| = 
| | 


ASSOCIATION ACTIVITIES 


48-B. TOMMY'S FIRST VISIT TO THE 
DENTIST 


A story of a real boy’s visit to a real dentist, 
told with pictures to help other preschool children 
understand what to expect on their first visit to 
the dentist. 


Single copies Sc... 25 copies $1.00 


48-C. THIRD GRADE DENTAL EDUCATIONAL LEAFLETS 


Six 8 x 11 inch leaflets designed for third or 
fourth grade children. The lessons are to be 
studied and the questions answered by the chil- 
dren. The drawings can then be colored. On 
the reverse side of each leaflet is an additional 
lesson. 


One set of six leaflets 5c; 25 sets of leaflets 
50c. 
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50. EXHIBIT MATERIAL 


A SMALL RENTAL CHARGE IS MADE FOR ALL EXHIBITS PLUS EXPRESS 
CHARGES TO AND FROM CHICAGO. 

B-1: Electrically motivated mechanical exhibit showing the progress of decay from its initial 
attack on enamel to the formation of an abscess; 3 feet high by 234 feet wide, standing on a 
3-foot base; all-over height, 6 feet. Rental per week 

B-2. Electrically motivated mechanical exhibit showing gum and bone destruction caused by 
calculus deposits: 3 feet high by 214 feet wide, standing on a 3-foot base; all-over height, 6 feet. 
Rental per week $5.00 

E-8-a. A series of four 12 in. latex plaques for wall or window display showing progress of de- 
cay. Wt. approximately 25 lbs. Rental per week 2.00 

E-8-b. A series of four 12 in. latex plaques for wall or window display showing progress of 
pyorrhea. Wt. approximately 25 Ibs. Rental per week 

E-9. “Answer Your Own Dental Questions.” An exhibit 6 feet wide by 8 feet high. By means 
of a revolving disk you can answer your own dental questions. Shipped in 2 fiber cases, total wt. 
190 Ibs. Rental per week 

E-10. Teeth and Personal Appearance, illustrated on page 1573, September 1939 Journal A.D.A. 
Six ft. high by 12 ft. long. Side panels contain photographs showing effect of good and bad 
teeth upon appearance. Center panel contains an electrically motivated exhibit showing effect of 
bad teeth upon appearance. Wt. approximately 525 Ibs. Rental per week 

E-11. A.D.A. Historical Exhibit. Booth 40’ long x 6’ deep by 8’ high. Description: This exhibit 
portrays the development of National Dental Organizations in the U. S., beginning with the first 
society in 1834 and continuing down to the present date. Copies of the Constitution and by-laws 
of the major societies are shown as well as the more important dates in dental organization his- 
tory. Wt. approximately 325 lbs. Rental per week 

E-12. Hold That Line. Consists of an oversize semitransparent face mounted on a stereopticon 
cabinet. Ten electrically motivated slides flashed on the transparent face show the progress of 
decay, results of the loss of a tooth and the value of dental replacements. Wt. approximately 250 
Ibs. Rental per week ; $ 


50a. MODELS AND MOLDS FOR OFFICE AND SCHOOLS 


A-l-a, b, c: Three 12-inch latex models showing the value of x-rays in discovering inter- 
proximal and other hidden decay. Price $18.00 per set Rent per wk. $1.50 
A-2-a, b, c, d, e: Five 12-inch latex models showing the progress of pyorrhea. Price $30 per 


A-3-a, b: Two 12-inch latex models showing the value of the x-rays in discovering the 
presence of root fragments. Price $16.00 per set Rent per wk. $1.50 
A-4-a, b: Two 12-inch latex models showing the value of x-rays in discovering the presence 
of impacted teeth. Price $16.00 per set. Rent per wk. $1.50 


A-5-a, b, c, d: Four 12-inch latex models showing the changes that often occur after the ex- 
traction of a tooth. Price $32.00 per set. Rent per wk. $3.00 


C-1—16 inch longitudinal section of lower molar. Price $6.00 Rent per wk. $1.00 
C-2—14 inch section of jaws showing structures of the mouth. Price $6.00...Rent per wk. $1.00 
C-3-a—Face mask of closed bite caused by loss of 1st molar. 


C-3-b—Same case after correction. 
Set of two. Price $12.00 Rent per wk. $1.00 


C-4-a—Face mask of edentulous patient before. 


C-4-b—Face mask of edentulous patient after. 
Set of two. Price $12.00 Rent per wk. $1.00 


C-5-a 10 inch adult head showing normal occlusion. 


C-5-b 10 inch adult head showing loss of 1st permanent molar. 
Set of two. Price $12.00 Rent per wk. $1.00 


C-6-a 10 inch child head—normal occlusion. 
C-6-b 10 inch child head—thumb sucking. 


C-6-c 10 inch child head—results of thumb sucking. 
Set of three. Price $18.00 Rent per wk. $1.50 


C-7 10 inch child head—dentition of 6 year old child. Price $6.00 Rent per wk. $1.00 
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D-i and D-2. 4% inch latex models showing progress of decay in molar 


D-3 and D-4. Natural size latex models of lower set of deciduous teeth 
The two sets complete (D-1, 2, 3, 4) sell for $2.50. 
R.G. Hand painted plaster models 234 x 17% x &% inches. Sell for $1.25 each. 


R.G.-1. Long. sect. cent. incisor. 
R.G.-2. Long. sect. lower bicuspid. 
R.G.-3. Long. sect. lower molar 
lingual). 
R.G.-3a. Dental decay ist degree. 
R.G.-3b. Dental decay 2nd degree. 
R.G.-3c. Dental decay 3rd degree. 
R.G.-4. Long. sect. of upper ist bicuspid. 


R.G.-5. Interproximal decay, bicuspid and 
molar. 


R.G.-6. 


(bucco- 


Impacted lower third molar. 


R.G.-7._ Normal occlusion. 

R.G.-8. Malocclusion following loss of molar. 

R.G.-10. Bicuspid. Normal periodontal mem- 
brane. 

R.G.-10a. Bicuspid. Pyorrhea pocket 1st de- 
gree. 

R.G.-10b. Bicuspid. Pyorrhea pocket 2nd de- 
gree. 

R.G.-10c. Bicuspid. Pyorrhea pocket 3rd de- 
gree. 

R.G.-11. Long. sect. (buccolingual) upper 1st 
molar. 


(List of Health Educational Material to be continued in April issue.) 


~ COMMITTEE ON LEGISLATION 


THE DENTISTS’ FEDERAL INCOME TAX—1941 


At federal income tax returns must 
be made on or before March 15, 1941, 
unless an extension of time has been 
granted by the district collector of in- 
ternal revenue on application of the tax- 
payer. Penalties are imposed for failure 
to make a tax return, making a false or 
fraudulent return or failing to file a 
return on time. 

The 1940 Revenue Act made several 
important changes in the federal income 
tax laws which are important to all tax- 
payers. The personal exemption for 
single persons was lowered from $1,000 
to $800 and for married persons from 
$2,500 to $2,000. Another important 
change is that the determination of 
whether a person must file a return is 
dependent on his gross income for the 
year and not his net income as previ- 
ously. These changes affect both the 
amount of tax to be paid and the num- 
ber of persons who will have to make 
returns. 


DEFINITION OF TERMS 


Gross Income.—The gross income of a 
dentist includes the total amount re- 


ceived by him for professional services 
during the taxable year. All income must 
be included even though it may cover 
money received for professional services 
rendered in preceding years. Gross in- 
come also includes any sums received as 
profits from investments or income from 
any other source. 

Net Income.—The net income is the 
amount remaining after “deductions” 
such as professional expenses, contribu- 
tions and taxes have been made from the 
gross income. The net income is the 
amount upon which the income tax is 
paid. 

Earned Income.—Earned income in- 
cludes professional fees, salaries and 
wages received for personal services as 
distinguished from money received from 
investments and other sources. 


WHO MUST FILE AN INCOME TAX RETURN 


Every citizen and resident of the 
United States having during the taxable 
year gross income as in an amount speci- 
fied below, regardless of the amount of 
net income, shall make a return if: 

1. Single or married and not living 
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with husband or wife for any part of 
the taxable year, if having a gross in- 
come of $800 or more. 

2. Married and living with husband or 
wife for the entire taxable year. If each 
has income and their combined gross in- 
come is $2,000 or more, they must each 
make a return or file a joint return. If 
only one has income and his gross in- 
come is $2,000 or more, only that one is 
required to make a return. 

3. Married and living with husband 
or wife for only part of the taxable year. 
If each has income and their combined 
gross income is $2,000 or over, or equal 
to or in excess of their total personal ex- 
emptions (not including credit as head 
of a family or for dependents), they 
must each make a return or file a joint 
return. If only one has income and his 
gross income is $2,000 or more, or equal 
to or in excess of his personal exemption 
(not including credit as head of a family 
or for dependents), only that one is re- 
quired to make a return. 


DEDUCTIONS FOR PROFESSIONAL EXPENSES 


The dentist who is required to file a 
return is entitled to deduct from his gross 
income all current expenses necessary to 
carrying on his practice. Because the 
taxpayer may be required to prove the 
expenditure which he has deducted, he 
should maintain accurate records of all 
expenses including invoices, receipts and 
similar evidences of payment. Among 
the office expenses which are currently 
deductible are the following : 

Rent.—The dentist may deduct the 
amount of his office rent. If the office is 
used for professional purposes entirely, 
he may deduct the entire rent. If his 
office is in a building which he rents and 
uses for a residence also, he may deduct 
an amount which is fairly proportionate 
to the amount of space used for his office. 
He cannot deduct any part of the rent 
of his house or apartment merely be- 
cause he occasionally sees a patient there. 
He cannot charge himself with rent if he 
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owns the building in which his office is 
located. 

Office maintenance expenses may be 
deducted as professional expenses, and 
this includes such things as heat, light, 
telephone and assistant’s, hygienist’s and 
technician’s salaries. 

The cost of office supplies may be de- 
ducted from the gross income. Office 
supplies include the various articles used 
in a dentist’s office which are consumed 
in the using. Under this heading would 
come such things as drugs, chemicals, 
filling materials such as gold and alloys, 
cotton rolls, burs, polishing disks and 
mandrels. 

The rest of the equipment commonly 
used in a dental office is of a more 
permanent nature and its cost cannot be 
deducted as expense in the year of its 
purchase. These articles do wear out 
and depreciate in value, however, and 
it is permissible to deduct a portion of 
the cost each year that it is in service. 
The amount that can be deducted de- 
pends on the nature of the article and 
the character of its use and the circum- 
stances of the particular case. 

One thing that must be remembered 
in determining the rate of depreciation 
is that the total amount claimed as de- 
preciation during the life of the article, 
plus the salvage value of the article at 
the end of its useful life, must not be 
greater than its purchase price or, if 
purchased before March 1913, either its 
fair market value as of that date or its 
original cost, whichever may be greater. 
As the depreciation rate does not neces- 
sarily have to be uniform, if it becomes 
evident that a rate which has been used 
for some years will fully depreciate the 
cost minus salvage price, before the 
article will become useless, it would be 
wise to reduce the rate of depreciation. 

The burden of proof rests upon the 
taxpayer to sustain the deduction claimed. 
Therefore, taxpayers must be prepared 
to furnish full and complete information 
with respect to the cost of the assets in 
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respect to which depreciation is claimed, 
their age, condition and remaining use- 
ful life, the portion of the cost which has 
already been deducted and such other 
information as the commissioner may 
require. 

Depreciation allowances claimed by 
the taxpayer should be recorded on the 
taxpayer’s books either by a direct deduc- 
tion from the book value or by establish- 
ing a reserve account. 

While there may be considerable varia- 
tion in individual circumstances, the fol- 
lowing are considered normal or average 
rates of depreciation: ordinary dental 
libraries, x-ray equipment, dental units, 
sterilizers, surgical instruments and diag- 
nostic apparatus, 10 per cent a year; 
office furniture, 5 per cent a year. 


OTHER EXPENSES DEDUCTIBLE FROM GROSS 
INCOME 


The deductible expenses are : 
1. Dues to professional societies and 


subscriptions to professional journals. 


2. Traveling expenses, including 
amounts paid for transportation, meals 
and lodging, necessarily incurred in at- 
tending dental meetings for a profes- 
sional purpose, and expenses necessarily 
incurred in professional visits. The ex- 
pense of attending a postgraduate course 
or clinic has been ruled nondeductible. 

3. Expenses paid in the operation and 
repair of an automobile used in making 
professional calls. This does not mean 
that a dentist using a car merely to go 
to and from his office or offices is en- 
titled to deduct the expenses of the auto- 
mobile because this is regarded as using 
it merely for personal convenience. 
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4. Contributions to charitable organ- 
izations. These are in general deductible 
from gross income, but detailed informa- 
tion should be obtained from a collector 
of internal revenue or some other reli- 
able source. 

5. Losses caused by a fire, theft or 
other happening. These are fully de- 
ductible if they are not compensated for 
by insurance or otherwise. In general, 
losses for which an amount may be de- 
ducted from gross income must be evi- 
denced by closed and completed tran- 
sactions, fixed by identifiable events, 
bona fide and actually sustained during 
the taxable period for which allowed. 

6. Premiums paid for insurance against 
professional losses. This includes insur- 
ance against fire, storm, theft, accident, 
malpractice or other similar professional 
losses. 

7. The expense of defending a mal- 
practice suit, as a professional expense. 

8. The taxes imposed on employers by 
the Social Security Act, involve old age 
benefits and unemployment insurance. 
These may be deducted annually from 
the employer’s gross income. Employes, 
including dentists whose employment 
brings them within that category, may 
not deduct the tax imposed upon their 
income as wages for old age benefits un- 
der the Social Security Act. However, if 
the dentist as the employer does not de- 
duct the amount of the tax from the 
employe’s wages, but assumes the pay- 
ment of the tax himself, he may deduct 
the amount of the tax not as tax paid 
but as an ordinary business expense re- 
sulting in increased compensation to his 
employes. 
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DENTAL ECONOMICS 


PREVALENCE AND CHARACTERISTICS OF DENTAL 
SERVICE IN INDUSTRY 


By James M. Duwnnina,* D.D.S., New York, N. Y.; R. M. Watts,* D.D.S., 
Bethlehem, Pa., and Samuet R. Lewis,* A.B., J.D., Chicago, IIl. 


HE study of dental services in in- 
dustry has in the past been very 
haphazard. Such work as has been 
done has been confined usually to a de- 
scription of services of specific com- 
panies which were taken as typical of 
the best in their field, and to generaliza- 
tions concerning the types of service 
which were possible. Within the last two 
years, however, more detailed studies 
were undertaken by two groups: the 
Committee on Dental Economics of the 
American Dental Association and the 
Industrial Dentistry Committee of the 
First District Dental Society, New York 
City, in cooperation with the Metropoli- 
tan Life Insurance Company. These 
two studies, each undertaken independ- 
ently of the other, were both efforts to 
canvass all the large companies falling 
within certain categories as to location, 
number of employes, medical service, 
etc., with a view to determining how 
many of these companies operated den- 
tal services, and, second, by means of 
questionnaires, to tabulate accurately the 
characteristics of the various services 
found to exist. Only when both studies 
were complete was it realized how 
closely parallel they had been. The fol- 
lowing report is an attempt to correlate 
the two studies. 
The Committee on Economics of the 
American Dental Association, in seeking 
a mailing list for questionnaires, selected 


*Dental director, Metropolitan Life In- 
surance Co.; and Chairman and Secretary, 
Committee on Economics, American Dental 
Association, respectively. 


the list of companies operating medical 
services approved by the American Col- 
lege of Surgeons. This list comprised 841 
corporations, all of them making an ob- 
vious effort toward good quality medical 
care. The First District Dental Society 
of New York made use of a regional list 
of corporations employing 500 or more 
persons. The 386 companies on this list 
were divided into 233 companies em- 
ploying 500 or more persons in New 
York City (Manhattan and Bronx) and 
153 companies with headquarters in 
New York City, but employing groups of 
500 or more persons in out-of-town 
plants and branches. The Metropolitan 
Life Insurance Company, cooperating 
on the same questionnaire as the First 
District Dental Society, made use of a 
list of its group policyholders employing 
500 or more persons and located through- 
out the country, with the exception of 
the Pacific Coast. This list included 242 
companies. The Metropolitan and First 
District lists were compared and all 
duplications removed, but a number of 
companies appearing on the final com- 
bined list also appeared on the American 
Dental Association list, as evidenced by 
the fact that nineteen dental services re- 
ported are common to both studies. 
These nineteen services have been re- 
tained in both tabulations throughout 
the report. It is interesting to note, by 
the way, that the First District-Metro- 
politan questionnaire included a question 
as to whether the company maintained 
a medical service in addition to the den- 
tal service. Such combined service was 
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found to be present in forty out of 
forty-one instances reported. 

As might be supposed, these various 
mailing lists afforded varying informa- 
tion, as shown in Table 1. The Amer- 
ican College of Surgeons’ list, employed 
by the American Dental Association, 
gave the highest percentage of dental 
services, although even this figure (13.8 
per cent of the total list, or 23.3 per 
cent of the group replying) is discon- 
certingly small. Next came the Metro- 
politan group ; and the First District list 
trailed with 6.2 per cent. It seems logical 
to find that companies with interest 
enough in their employes to establish 
approved medical services, or to take out 
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ticular fields appear to have any monop- 
oly, and it is only natural that more 
services are listed under the heading of 
general manufacturing than under any 
other one head, because of the great 
variety of industries classed within this 
category. 

How large does a company become 
before it considers dental service for its 
employes? The American Dental Asso- 
ciation list places no minimum on the 
number of employes, yet only three of 
the fifty-three adequately reported com- 
panies on its list have less than 500 em- 
ployes, and only seven have less than 
1,000, in spite of the predominance of 
small industries throughout the country. 


TaBLe 1.—Proportion or Companies Havinc SERVICES 


American 
Dental 
| Association 


Item 


Ist District 
Dental 


| 


| Metropolitan 


Total companies written to 

Percentage of response 

Replies received 

Companies having dental service 

Percentage of total companies replying which | 
have service 

Percentage of companies with service to entire | 
list of companies 


*Certain duplications are involved. (See text.) 


group insurance policies for them, also 
show more interest in dental service than 
does an unselected group of companies 
such as those appearing on the First 
District list. The results from all of the 
lists, as can be seen, are closely enough 
in agreement to support one another to 
a considerable degree. They all indicate 
the slight attention paid to dentistry by 
the industrial employer today. 

After determining the proportion of 
large American industrial establishments 
operating dental services, the next point 
of interest is the distribution of these 
companies within the various fields of 
industry. Both lists show a wide distri- 
bution, as shown in Table 2. No par- 


841 386 


498 196 
116 24 


Society 


59 51 


The First District-Metropolitan list con- 
firms this finding, since only four of forty 
companies for whom employment figures 
are available have dental services in con- 
nection with employe groups of less than 
1,000. Above the 1,000 mark, the distri- 
bution of services as against personnel 
figures does not indicate a definite pat- 
tern. The largest number is found in 
the group with 1,000 to 2,000 employes, 
but this probably results from the fact 
that there are many more companies of 
this size than there are larger companies. 
Neither study made any attempt to ob- 
tain exact employment figures for the 
companies on their mailing lists which 
did not report dental services, and it may 
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possibly be that the nature of the A.D.A. 
list, comprising as it does only companies 
with approved (i.e., fairly elaborate) 
medical services, has operated to exclude 
a significant number of small companies 
with dental services. 

That dental services are not by any 
means non-existent in small companies 
is clear from a study made by the Na- 
tional Industrial Conference Board,’ in 
which 301 companies were investigated. 
This list of companies, in distinction to 
the lists used by the A.D.A., First Dis- 


TaBLe 2.—OccuPaTIONAL DisTRIBUTION CF 
Companies Havine Denrat SERVICES 


Ist Dist. 
Dent. 
Soc.- 

Metro- 

politan 


Industry 


Mining and refining 

Chemicai industries. . . 

Food, tobacco 

Department stores 

Newspaper publishing 

Financial institutions 
(insurance, banking, 
exchange) 


Petroleum refining 

Machine manufacturing... .. 
General manufacturing......| 3 
College 


Fotal...... 116 42 


trict Dental Society and the Metropoli- 
tan, was composed to the extent of more 
than one-third of companies employing 
less than 500 employes and, in this group 
of small companies, 5.3 per cent of those 
with under 250 workers showed the exist- 
ence of “routine” dental service, and 
7.6 per cent of the companies with be- 
tween 250 and 500 employes showed 
similar service. There is no doubt that 
the question of overhead expense deters 
small companies from the establishment 
of clinics on their own premises, but the 
more personal relationship found to ex- 
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ist between employer and employe in 
these companies is believed to operate 
fully as much to encourage the estab- 
lishment of off-premises dental service as 
to obviate it by resort to more informal 
procedures. 

The geographic distribution of dental 
services is another interesting point. The 
American Dental Association figures 
place 42 per cent of the dental services 
in the eastern states, 37 per cent in the 
Middle West and the remaining 21 per 
cent in the southern states, western states 
and Canada. Whether this distribution 
shows a tendency toward dental clinics 
more marked in some sections of the 
country than in others or is merely a 
reflection of the actual distribution of 
industry throughout the country, it is 
difficult to say. The First District and 
Metropolitan lists have sectional restric- 
tions sufficient to invalidate both of 
them. An additional point of interest 
developed in studying the distribution of 
dental services is that most of the large 
companies when operating several plants 
in different localities treat each plant 
as an individual problem, maintaining 
dental services in some plants and not 
in others. This would seem not to be al- 
together satisfactory from the manage- 
ment standpoint because it may cause 
interplant jealousy and friction with the 
management. 

In passing now to an analysis of the 
characteristics of the various dental serv- 
ices which were reported, a word should 
be said as to the scope of dental care 
to which the term “dental service” was 
applied. Reference of employes to a 
private dentist on request by the per- 
sonnel director, with the understanding 
that the dentist in question may possibly 
quote “reduced fees,” is a move in the 
right direction, but has not been con- 
sidered sufficient to warrant being called 
an industrial dental service. In compil- 
ing this report, the irreducible minimum 
was considered to have been reached 
when the company physician in his med- 
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ical examinations made a specific at- 
tempt to observe gross dental neglect 
and refer employes with such neglect 
for proper care. We do not contend that 
such a “service” should be considered 
acceptable in any way, but it at least 
indicates a definite desire on the part 
of the company to cope with the prob- 
lem of providing dental care, and for 
the time being it has been considered 
worthy of tabulation. Above this mini- 
mum, all varieties of dental service were 
found, as indicated by Table 4. Both 
questionnaires were sufficiently explicit 
in their questions as to the scope of 
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of the service of private practitioners, 
have been found to confine themselves 
chiefly to examination and prophylaxis. 
Maximum results in an effort at im- 
proving the health of the working force 
can be obtained in this way, and the value 
of the diagnostic service to the employe 
should be sufficient to offset the element 
of compulsion which the company fre- 
quently applies in order to obtain a re- 
spectable quota of examinations in the 
interest of both employer and employe. 
Lacking the element of compulsion, as 
shown later on, only about one third of 
a given working force appear to be suffi- 


3.—NumBER OF PER Company Havinc DenTAL SERVICE, IN THOSE INSTANCES 
WHEREIN EmpLoyMENT Figures WERE ADEQUATE 


Companies 


Number of Employes 


American Dental 
Association 


| 1st District Dental Society- 
Metropolitan 


Number | Per Cent 


Per Cent 


Number 
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Above 10,000........... 


\(None contacted) 
(None contacted) 
4 
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Total... 


wa 
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dental service to make a fairly accurate 
tabulation possible. 

In examining Table 4, the even 
spread of dental services through the 
various categories would lead one to ask 
whether this distribution is accidental 
(owing to the haphazardness of efforts 
made up to the present) or is due to the 
varying requirements of the different 
companies. The latter is more probably 
the case. 

Large companies situated in areas 
where dental service is available in the 
vicinity of the plant, and companies in 
which the majority of employes are 
sufficiently well off to avail themselves 
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ciently interested in health to respond to 
the company’s invitation to receive den- 
tal examination. Even among examina- 
tion services, however, almost one-half 
are optional, and the company under- 
takes the service primarily for the per- 
sonal benefit of those employes who are 
interested in obtaining the benefits. The 
company does benefit from an optional 
dental service, but much less so than 
from a compulsory one, since no influ- 
ence whatever is exerted on those em- 
ployes who are not interested in or do 
not realize the importance of dental 
health. 

Limited treatment service is a fairly 
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common arrangement in areas where 
certain employe groups are outside the 
private practice economic range, or den- 
tal service in the immediate vicinity is 
difficult to obtain. (The latter category is 
a very small one, according to the A.D.A. 
figures.) Extraction service for the re- 
moval of possible foci of infection is the 
most common addition to the diagnostic 


TABLE 4. 
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ton and California frequently combine 
with their workmen’s compensation in- 
surance policies general medical aid con- 
tracts covering non-industrial accidents 
and illnesses for their employes, allocat- 
ing the work to be performed under 
these contracts either to a clinic spe- 
cially organized for the purpose or to a 
panel of private doctors. Extraction 


Score or DENTAL SERVICES 


Scope 


Ist District 
Dental Society- 
Metropolitan 


(a) Chiefly examination and prophylaxis 
(19 optional, 25 compulsory, 5 doubtful) 
Visual inspection by a physician 
Explorer and/or x-ray examination 


Periodic examinations (one includes periodontia). . . . 

Periodic examinations + periodic prophylaxis 

Periodic examinations + periodic prophylaxis + x-ray 
examinations + emergency first aid and consultation. 


Periodic prophylaxis 


(b) Limited treatment service 
(31 optional, 1 compulsory, 3 doubtful) 
Periodic examination + extraction service 


Periodic examination + periodic prophylaxis + extraction | 


service + emergencies 


Examination and/or prophylaxis + filling work. 
Prophylaxis + extractions + children’s service. 
Oral surgery, re focal infection and/or injury........... 


(c) Fairly broad treatment service 
(67 optional, 3 compulsory) 


Periodic examination + periodic prophylaxis + fillings, 
prosthesis and surgery, with only minor limitations. . . . 


The same, less prosthesis 
The same, but only when due to injury 


and prophylactic facilities, for the rea- 
son that it has the greatest immediate 
effect upon the health and efficiency of 
the employe. Note should here be made 
of the inclusion of extraction work fairly 
often in the medica] aid contracts now 
becoming common in the West Coast 


states. Companies in Oregon, Washing- 


service is known to be included fairly 
frequently in such “supplemental health 
contracts,”* and at least two instances of 
this arrangement have found their way 
into the American Dental Association 
list of services. Regardless of whether or 
not compulsory contract panel dentistry 
is desirable, these insurance arrange- 
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ments may be expected to yield valuable 
data on the insurability of dental disease. 

Fairly broad treatment services are 
found in those areas where local dental 
service is least available, or where, for 
one reason or another, a company de- 
sires to supplement the care that these 
employes find themselves able to secure 


TABLE 5 


—CuHOIcE OF PRACTITIONER 
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broad treatment service is one which 
applies only to dental injuries sustained 
in the course of work. A large number 
of companies, usually to reduce costs 
under workmen’s compensation laws, will 
undertake the entire repair of an injury 
sustained while at work, and some even 
if this means the payment of the bills of 


Choice 


| Ist District Dental Society- 
Metropolitan 


American 


Dental 


* 


ompulsory | Optional 


Free, though the company will assist only for work per- 
formed on premises or in designated private office. . 


Limited 


*Data incomplete. 


4 


| Association*| 
| 


5 
0 


tOnly two of these are broad services, the rest being “extraction contracts” or injury services. 


TasBLe 6.—MeEruop or Payinc ror DENTAL SERVICE 


Cost Borne By 


Employer entirely 


Both employer and employe (overhead and care : of injuries | 


by employer, small fees by employes). 
Both employer and employe via M.B.A.. 
Both employer and employe via other plans 


All by employes via M.B.A., pay-roll deduction, insurance, 


| | 
| Ist District Dental Society- 
Metropolitan 
American 
Dental | 


Association 


Optional Compulsory 


| 11 10 


0 
0 
1 


1 


*Undoubtedly includes the majority of “ 
fee question was not answered. 


examination only” 


services and injury services where the 


tMore mutual benefit associations may exist in the A.D.A. group than are shown, since this question 
was not specifically asked in the A.D.A. questionnaire. 


from local dentists. Optional in scope, 
these services are frequently conducted 
by a private dentist, who is merely given 
space by the company and conducts his 
own practice, giving employes of the 
company the benefit of such reduction in 
his fees as is made possible by the re- 
duction in his overhead expense. An- 
other and important variant of the fairly 


any dentist the patient may select. 

The question of the optional or com- 
pulsory character of a dental service was 
taken up in detail only by the First Dis- 
trict-Metropolitan study, but, by infer- 
ence, many of the services of the Amer- 
ican Dental Association list could be 
allocated correctly in this respect. It can 
be clearly seen from Table 4 that the 
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compulsory character of dental service 
decreases as the scope of service increases 
in terms of treatment. This is a natural 
result to be found in a free country. 
Free choice of practitioner was an- 
other subject taken up in detail only by 
the First District survey, but the Amer- 
ican Dental Association questionnaires 
yielded enough information by inference 
to confirm the First District findings. 
True free choice of practitioner, where 
the company will make payments to any 
outside dentist who is chosen by the em- 
ploye, is very rarely to be found. Much 
more common is an arrangement where 
choice is technically free, but the exer- 
cise of complete freedom involves the 


TABLE 7.—LocatTIon oF SERVICE 


Ist Dist. 
Dent. 
Soc.- 

Metro- 

politan 


Location 


Premises 25 
Premises and/or any private 
5 
Premises and/or certain 
private offices or clinics. . . 
Any private office 11 
Certain private offices. ..... 12 
Location not given 18 


loss of whatever share of the cost of 
treatment is to be contributed by the 
company. Compulsory service, of course, 
gives almost no freedom at all. Yet a 
company which insists upon obtaining 
medical and dental examinations of its 
employes wishes standardization of its 
findings, and so will seldom accept the 
report of any one other than the plant 
physician or dentist. 

How is the cost of dental service borne? 
This question was covered fairly com- 
pletely by both sets of questionnaires. 
Table 6 gives the answers. A large num- 
ber of services, comprising almost the en- 
tire examination plus prophylaxis group, 
and some of the services offering treat- 
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ment, are entirely paid for by the em- 
ployer as his contribution toward the 
goodwill and efficiency of his working 
force. Next in frequency is a cooperative 
arrangement wherein the company fur- 
nishes space for a dental office and per- 
haps also a certain amount of major 
equipment. A local dentist then comes 
in, usually on a part time basis, bringing 
with him his own instruments and sup- 
plies, and usually charging fees by the 
operation. These fees are usually lower 
than in an outside practice because the 
dentist’s overhead is cared for, his prac- 
tice is steadier, his bills are easier to 
collect and he can make a reasonable 
income at a reduced price. A variation 
of this basic plan permits the dentist to 
rent the office which the company has 
established upon the premises and con- 
duct his practice exactly as he would 
elsewhere, though again usually for re- 
duced fees. 

Another procedure, found chiefly 
among large corporations with well de- 
veloped employe welfare policies, in- 
volves the use of a mutual benefit asso- 
ciation (abbreviated to M.B.A. for pur- 
poses of tabulation). These associations 
are organized among the employes for 
the purpose of group purchase of med- 
ical and dental care, and often for a 
variety of other purposes as well, and, 
in the better examples, the company 
management makes a contribution to the 
association either in the form of a sum 
equivalent to a percentage of the dues 
collected from members or in the form 
of space and equipment for the conduct 
of the benefit association’s activities, or 
both. Mutual benefit associations are an 
old idea, an outgrowth of the activities 
of fraternal orders, friendly societies and 
the like, and in their earlier forms were 
private indemnity schemes venturing, if 
at all, only into the more rudimentary 
curative forms of non-industrial medi- 
cine. When company managements be- 
came interested in them, the associations 
usually expanded to comprehend much 
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more in the way of preventive medicine 
and dentistry, and the best of them now 
are fine examples of employer-employe 
cooperation. Five mutual benefit asso- 
ciations were uncovered by the First 
District-Metropolitan study, and the 
American Dental Association question- 
naires, although worded in such a way 
as to be less likely to disclose the facts, 
produced evidence of seven. 

Other plans for the allocation of the 
cost of dental service involve the insur- 
ance method already spoken of, pay-roll 
deductions where the only company con- 
tribution is convenient budgeting of the 
dental bill, and finally a few other ar- 
rangements, usually slight variations of 
the cooperative plan for dividing cost 
between employer and employe. 

An interesting corollary to the study 
of costs is the fact, elicited by the Amer- 
ican Dental Association questionnaire, 
that part-time dentists are employed al- 
most four times as frequently as are 
full-time dentists. Most dentists would 
like to have a private practice if it is 
economically feasible, and by working 
part time for a company, young men 
new to a community can maintain steady 
incomes while starting to build up a 
practice. Because of this, the company 
can usually attract better part-time men 
than full-time men. An additional in- 
ducement to the dentist is the private 
practice which may be elicited later 
from the employes’ families. This mat- 
ter, however, is a controversial one be- 
cause of ethical problems which arise 
in certain communities, and some com- 
panies definitely prohibit part-time phy- 
sicians and dentists from recruiting their 
practices through company channels. 

From the standpoint of the industrial 
organization, private practice keeps the 
dentist in competition and awake to new 
developments. It is possible for the man- 
agement to evaluate his skill in terms of 
his success in private practice. 

The expense to a company of estab- 
lishing a dental clinic on its own prem- 
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ises is a very difficult one upon which to 
get figures. Such figures as were ob- 
tained from the American Dental Asso- 
ciation study gave yearly expenditures 
by the company toward dental service of 
from 64 cents to $9.45 per patient 
treated. These figures vary so widely 
that attempts to analyze them would be 
futile. A hypothetical dental budget 
drawn up by the Metropolitan Life In- 
surance Company for a company em- 
ploying about 1,000 persons, and wishing 
to establish a dental office on its prem- 
ises for examination and prophylactic 
work, emergency, consultation and first- 
aid service, extractions and cement fill- 
ings gave a figure of approximately 
$2,000 for initial installation and $5,400 
for yearly running expenses. 

Overhead expense can be reduced by 
referring employes to a designated den- 
tist in his own private office. The diffi- 
culty of supervision, the higher fee per 
operation and the time lost by the em- 
ploye in trips away from the plant have 
all combined, however, to make use of 
this method infrequent. (Table 7.) 

In connection with operating costs, the 
First District-Metropolitan study made 
an attempt to find out what percentage 
of an average working force, to whom 
dental service was available on an op- 
tional basis, would elect to make use of 
the service. Eleven companies gave fig- 
ures in detail sufficient to warrant tabu- 
lating. The average number of persons 
making use of a service during a given 
year was 34.6 per cent of the number 
to whom the service was available. The 
lowest percentage of patients recorded 
was 7.9 per cent, and the highest per- 
centage 62.4 per cent. 

Some of the additional data available 
from the studies covered the following 
points : 

1. Dentists are to be found in control 
of the professional standards of by far 
the majority of the dental services (First 
District-Metropolitan study), while exec- 
utive responsibility rests more frequently 
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in the hands of a physician, personnel 
director or one or the other of them in 
combination with the dentist. 

2. Only a few corporations reported 
that they had encountered any opposi- 
tion on the part of local dental societies 
(A.D.A. study). On the other hand, an 
equally small number (First District 
study) reported that they had consulted 
the local society at the time that their 
service was set up. 

3. The question of occupational den- 
tal disease hazard was taken up by the 
First District-Metropolitan questionnaire, 
and in only three companies out of 
forty-two was any such hazard encoun- 
tered. One was in a restaurant chain 
where the bakers were reported subject 
to decalcification, possibly as a result of 
their contact with carbohydrates, and the 
other two were in chemical plants where 
phosphorus and other deleterious sub- 
stance were used. This apparently very 
small subject may conceivably expand 
upon further investigation and, if it is 
found to be serious, will need the sys- 
tematic and detailed attention of the 
dental profession. 

4. Both studies report that a large ma- 
jority of companies allow time for the 
performance of the dental operations 
specified in their services, without any 
deduction whatever for time lost by the 
employe. 

5. On the A.D.A. questionnaire, sug- 
gestions were solicited for the benefit of 
the concerns contemplating the adoption 
of dental service. The most interesting 
observation that can be drawn from the 
replies to this question is that all the 
plants seem to be satisfied with their own 
plan, and any recommendations that they 
make are based upon the plan which 
they use. Dental societies and other or- 
ganizations, therefore, which are endeav- 
oring to promote industrial dentistry 
should take heed from this that the in- 
dividual conditions in each industrial 
plant need the most careful sort of study. 

6. The benefits to be obtained from, 
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and reasons for establishing, dental serv- 
ice were taken up by both studies, though 
from somewhat different angles. This 
subject should be a very interesting one, 
but warrants little space at present be- 
cause of the scarcity of accurate statis- 
tics which would show the benefit to be 
derived from the service, and the vague- 
ness with which questions upon this sub- 
ject were answered in the various ques- 
tionnaires. It is obvious that goodwill 
and efficiency are the chief motives en- 
countered in the establishment of, and 
the chief benefits to be expected from, 
dental services in industry, but few com- 
panies stress one motive to the exclusion 
of the other, and fewer yet can tell any- 
thing more than the obvious fact that 
their service continues in existence and 
is more or less appreciated. 

There has been sporadic investigation 
of the status of dentistry in industry in 
the past, but for one reason or another 
nothing very definite has resulted. This 
fact became very evident a year ago 
when the secretary of the Council on 
Industrial Health of the American Med- 
ical Association wrote to the chairman 
of the Committee on Economics of the 
American Dental Association asking for 
an article for the Journal of the Amer- 
ican Medical Association containing 
some authoritative information as to 
what is considered good practice in the 
dental care of employes, the scope of the 
service which should be rendered; neces- 
sary equipment and particular qualifica- 
tions needed by the practitioner who 
does industrial work and by those who 
assist him, as well as any official com- 
ments which might be available regarding 
relationships which should obtain be- 
tween industrial dental practice and 
private dental practice. 

To the American Dental Association 
come inquiries from industries that are 
interested in establishing some form of 
dental service. Groups of employes in in- 
dustry frequently apply for advice in 
this matter, and the dental profession, 
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approached by either or both groups, 
looks to the American Dental Associa- 
tion for guidance. 

The United States Public Health 
Service is desirous that dentistry take its 
place in reducing the incidence of in- 
fection due to industrial hazards. Re- 
cently, the Association of Public Health 
Dentists discussed the problem, urging 
the American Dental Association to con- 
tinue its investigations in this field. 

As industry swings into increased 
speed as necessitated by the national de- 
fense program, new hazards will present 
themselves and the need for greater par- 
ticipation by the dental profession will 
become more urgent. Unquestionably, 
the American Dental Association should 
adopt officially certain standards that 
will strengthen the position of the profes- 
sion in this field and that will guide 
industry in its desire to protect its work- 
ers and will assist the U. S. Public Health 
Service in its efforts to aid the defense 
program. 

To this end, the Committee on Eco- 
nomics of the American Dental Associa- 
tion has projected both minimum and 
adequate standards for dental service in 
industry which, because of their length, 
are not published here, but are being 
given considerable study prior to being 
submitted to the House of Delegates. 
They can be obtained by writing to the 
Committee on Economics of the Ameri- 
can Dental Association, 212 E. Superior 
Street, Chicago, III. 


CONCLUSIONS 


From the information obtained in the 
two surveys discussed in this summary, 
the following conclusions can be drawn: 

1. Only about one company in ten, 
employing more than 500 people and/or 
having an approved medical service, 
maintains any dental service whatsoever. 

2. The dental services encountered in 
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a study of 1,500 companies throughout 
the country are grouped as follows: 

(2) An examination service con- 
ducted entirely at the cost of the com- 
pany, often on a compulsory basis, and 
all too frequently involving nothing more 
than visual inspection by a physician. 

(b) A type of service involving ex- 
amination and prophylaxis and a small 
amount of essential treatment, conducted 
on an optional basis, and usually at the 
entire expense of the company, though 
sometimes on an arrangement which 
throws part of the cost on the employe. 

(c) A fairly broad dental service of- 
fering a wide range of treatment and 
usually put on a cooperative arrange- 
ment which involves the contribution of 
overhead expense and certain other items 
by the company, and small fees per op- 
eration to the dentist by the employe. 

(d) An arrangement whereby the 


company (usually to reduce costs under 
workmen’s compensation laws) will care 


for the dental injuries of occupational 
origin. Miscellaneous unpredictable in- 
juries obviously constitute the major 
reason for establishing this type of serv- 
ice, since in only a few instances were 
specific dental hazards encountered. 

3. The inadequate extent of some of 
the dental services and the interest now 
being taken by the U. S. Public Health 
Service, American Medical Association 
and other groups in the subject indicate 
the desirability of official adoption by 
the American Dental Association of 
standards for dental service in industry. 
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THE SCIENTIFIC AND HEALTH EXHIBITS OF THE 
AMERICAN DENTAL ASSOCIATION 


ARE you planning to attend the Amer- 
ican Dental Association meeting at Hous- 
ton? If you are, also plan to spend a few 
hours or days in the Scientific and Health 
Exhibits. The more recent advances in 
dental science have been visually pre- 
sented for each of the last several years 
in the Scientific and Health Exhibits at 
the American Dental Association Meet- 
ings. 

From a small beginning, these exhibits 
have grown to be one of the most inter- 
esting and instructive activities of the 
Annual Meetings. Many new technics, 
scientific investigations, historical reviews, 
collections and dental and public health 
projects which could not be so effectively 
presented in essay or clinic form are 
gathered here. Hundreds of face masks, 
natural colored photographs, paintings, 
models, instruments, specimens, micro- 
scopic sections, lay exhibits, posters and 
charts are available in the exhibit section 
for leisurely study or brief review. 

The opportunities are unlimited for 


studying details of new methods or re- 
viewing the jiate advances, as well as 
for meeting the men who are making 
current dental history. Even the smallest 
exhibits represent hours of study and 
preparation, to which the more immedi- 
ate expense of construction, transporta- 
tion and presentation of the material is 
secondary. 

The American Dental Association con- 
tributes the space and background for 
the exhibits. Only if a majority of those 
members in attendance avail themselves 
of the opportunities provided can the 
expense and effort of each exhibitor and 
of the Association be justified. Plan now 
to attend the meeting and to take full 
advantage of the visual educational op- 
portunities presented each meeting day 
in the Scientific and Health Exhibits. 

Leo F. Marré, Chairman, 
Scientific and Health Exhibits 
Committee, 
Missouri Theatre Building, 
St. Louis, Mo. 


ADVERTISING CODE COMMITTEE 


AMERICAN ASSOCIATION OF DENTAL EDITORS REPORT FOR 1940 


I. INTRODUCTION 

In the symposium on “Current Deficiencies 
in Dental Journalism and Ways and Means 
for Their Correction,’ sponsored by the 
American Association of Dental Editors at 
St. Louis in October 1938, William J. Gies 
suggested that “. . . an effort should be made 
by all dental journals in the United States 
without exception—in the interest of the 
welfare of the dental profession—to develop 
a working agreement that would prevent pub- 
lication of advertisements of all unworthy or 
undesirable products, services, etc.” Dr. Gies 


then expressed the hope that the American 
Association of Dental Editors would “initiate 
an effort to bring about general agreement 
among dental journals to reject all adver- 
tisements that periodicals representing a 
health-service profession cannot honorably 
publish.” The association initiated such 
an effort, and a group known as the Adver- 
tising Code Committee were appointed to 
proceed with it. Two of the participants 
in the symposium, representatives of Oral 
Hygiene and Dental Survey, agreed to act 
as cooperating members. 
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During the Spring of 1939, the committee 
endeavored to establish objectives and to 
set up procedures to best attain these ends. 
It was agreed that this general classification 
of advertisements might be used: 

1. Those obviously worthy and desirable 
(a) provided they were not dishonestly or 
fraudulently marketed, and (b) provided they 
were not presented unprofessionally. 

2. Those obviously unworthy and unde- 
sirable: (a) any obviously in such a cate- 
gory; (b) any untried products, and (c) 
any offering services presumably detrimental. 

3. Doubtful; i.e., not readily or authori- 
tatively placed in the foregoing classes. 

At a meeting of the group in Milwaukee 
in July 1939, it was decided that further 
refinement and clarification of this tentative 
classification were necessary and that revision 
should be considered. The first step in this 
direction was a survey of current periodical 
advertisements to determine the current status 
of the advertisements appearing in the peri- 
odical field. An attempt to classify them was 
to be made. 

Work sheets for the tabulation of these 
data were prepared and distributed to com- 
mittee members, and most of the current 
periodicals were made available and as- 
signed for such a survey. These were com- 
pleted, and the chairman prepared an analy- 
sis of the findings, which was presented 
to the committee at a meeting in Chicago 
in February 1940. 

Essentially, the work of this committee 
has been to survey the entire field of adver- 
tising in the dental journals of the United 
States, and to formulate a basic list of 
general statements which would lead to 
improvement in this phase of periodical 
journalism. 


II. THE ADVERTISING CODE: PREAMBLE 


In modern society, advertising has been 
accepted as a practice that carries with it 
economic and social advantages and not a 
few economic and social disadvantages. 

By the use of advertising, markets have 
been expanded; a demand for economic 
goods has been created, resulting in mass 
production; prices of these goods have thus 
been reduced, and from such advertising 
has sprung the consumption of economic 
goods and services by groups of people 
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who might not otherwise have reached the 
level of consumers. 

Advertising has raised the national in- 
come, increased the national wealth and ele- 
vated the national standard of living. In 
general, these are the economic and social 
values that have come from honest adver- 
tising. But the same vehicles used to convey 
truthful messages may also be perverted by 
persons who have no interest in the national 
well-being, who are insensitive to social or 
moral obligations and who seek only to 
distribute a dishonest product and by fraudu- 
lent methods. 

Not infrequently, however, a product ad- 
vertised objectionably may be a good one, 
within limitations. Any claims beyond the 
limits of reason and experience, even for 
a worthy product, must. be regarded as com- 
prising a fraudulent method of advertising. 
Not all advertising that is harmful is fraudu- 
lent. The enthusiasm of inventors and pro- 
moters, and the extravagant claims for 
products and methods that are often untried 
in the crucible of time, frequently find public 
expression in advertising. Consumers of such 
untried products may suffer loss, although 
dishonesty was not premeditated by the ad- 
vertiser. 

In addition to deliberate dishonesty and 
inadvertent harmfulness in advertising, there 
is the factor of good taste and appropriate- 
ness in advertising, which it seems especially 
pertinent for professional journals to con- 
sider. 

To protect the public against deception, 
fraud and undue enthusiasm in advertising, 
standards have been erected by the federal 
government through the Post Office Depart- 
ment and the Federal Trade Commission. 
Unfortunately, these standards are punitive 
and not protective, and penalties fall on the 
dishonest advertiser only after damage has 
been done to the consumer and after this 
damage has been proved. 

In some cases, newspapers and magazines 
have voluntarily recognized their responsi- 
bility to the consumer, and have established 
stringent codes to guide them in accepting 
and publishing advertising. This is a pre- 
ventive approach, keeping out of print that 
which should never appear. It is regrettable 
that not all publications have accepted the 
moral responsibility of protecting consumers 
against fraudulent advertising. Their indif- 


t 
r 
J 
ll 
n 
e 
t 
y 
r- 
0 
ts 
al 
t 


54 


ference and dereliction have stimulated con- 
sumers, acting singly and in groups, to de- 
mand protection. Consumers reach confidently 
for the strong hand of government and ask 
for protection by legal devices, by controls, 
by censorship. In their wish to be thus pro- 
tected, consumers risk greater dangers: cen- 
sorship by government, domination by poli- 
ticians and bureaucrats, the destruction of 
freedom of the press. 

But protection for consumers there must 
be. Preferably, it should spring from vol- 
untary actions of consumers, advertisers, 
publishers and editors, all meeting around a 
friendly table. From this kind of meeting 
and anticipated debate, agreeable conditions 
and terms of advertising might be deter- 
mined. In a professional field like dentistry, 
it should be easy to create such a group, 
and this is being attempted by this commit- 
tee. Without exception, the dentists who 
served on the committee agreed that their 
responsibility to their colleagues and fellow 
consumers was a grave one—that the dental 
reader and consumer should be shielded 
from fraudulent advertising. 

The Advertising Code Committee found, 
on careful study of all existing publications 
in the dental field, that “everything con- 
sidered, the number of advertisements that 
might be termed professionally degrading or 
objectionable was not excessive and that a 
definite trend toward steady improvement 
was evident.” To eliminate the compara- 
tively few objectionable advertisements, the 
committee chose the method of education 
and persuasion rather than the dictatorial, 
resented forces of censorship. The committee 
believed that all the forces operating in a 
professional field should enjoy a congeniality 
of relationship, and that differing points of 
view could be more easily reconciled around 
the discussion table than by the bludgeon 
of censorship. 

It was felt that the few advertisers who 
refused to accept responsibility toward the 
consumers and who sought customers by 
fraudulent methods should be dealt with 
vigorously and should be refused the pages 
of all dental publications. 

In all the deliberations of this committee, 
the spirit was expressed that advertisers 
should be given friendly suggestions and 
advice—the method of education in preven- 
tion. 
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The purpose of an advertising code as 
conceived by this committee was to clarify 
differences of opinion and to establish help- 
ful standards. The committee realized that 
the customs of publications differ and that 
practices vary. No one held the view that 
dental journals should be regimented or 
standardized. The committee sought to for- 
mulate general principles of decency in ad- 
vertising to which all forces in the field of 
dental journalism might subscribe with en- 
thusiasm. The principles of the advertising 
code are herein set forth with the unanimity 
of the committee, whose earnest wish it is 
that these principles shall find acceptance by 
dental consumers, advertisers, publishers and 
editors. 


THE PRINCIPLES OF THE ADVERTISING CODE 


1. No dental journal should accept the 
advertising of unworthy or undesirable prod- 
ucts the use of which might endanger the 
comfort, appearance or health of the final 
consumers. 

2. No dental journal should accept the 
advertising of products the claims for which 
therein are extravagantly represented, or that 
are presented without proper regard for the 
spirit or traditions of a scientific profession 
or are dishonestly or fraudulently marketed. 


Ill. GENERAL STATEMENTS 


Placements of Advertisements—Many pe- 
riodicals still scatter advertisements through- 
out the text or in other ways do not segre- 
gate the advertising into sections. The 
observation of this committee is that adver- 
tising should not be interspersed with text 
material, but should be confined to definite 
sections. 

The code requests that editors consider 
the recommendation that advertisements ap- 
pear only in the front and back sections of 
periodicals. 

“Puffs.-—These are references in text 
material to products advertised in the peri- 
odical. This committee has observed such 
“coincidences” and is of the opinion that 
such happenings are not in keeping with 
respectable and responsible journalistic prac- 
tices. 

The code requests that references to a 
specific product in the text matter should 
be made only when it is essential to the text. 

Commercial Domination of Editorial De- 
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partment.—The criticism has been made, 
from time to time, that, in some instances, 
the editorial departments of certain periodi- 
cals appear to be under the domination of 
commercial influences. This committee ob- 
served no direct examples of such practice. 
Innocently, some editors have invited this 
criticism because of laxity and shortsighted- 
ness in the matter of making editorial com- 
ment of various types on the advertisements 
or the advertisers. 

The code requests that editors be par- 
ticularly alert to their responsibilities, avoid- 
ing any hint of editorial interest in products 
or services mentioned in the advertising 
section. 

Advertiser Patronage Puffs—These are 
common practices in many periodicals. They 
range from a mere line urging readers 
to patronize the advertisers, to editorial com- 
ment requesting such support by the read- 
ers. Many variations in the form of these 
patronage pleas were noted, but all tended 
to get the readers to support the advertisers. 
Most of the offenders are the society-con- 
trolled local and state publications. The 
committee is of the unanimous opinion that 
such practices are degrading to and unworthy 
of self-respecting, honest dental journalism. 

The code requests that the objectionable 
practice of inserting advertiser patronage 
pleas be discontinued. 

Listing of Local Specialists—The print- 
ing of a directory or listing of local specialists 
is common practice in some local periodicals. 
The committee notes that the Code of Ethics 
of the American Dental Association, while 
tolerating such cards in the press nonethe- 
less “believes the . . . custom to be unbe- 
coming to professional men and urges its 
members to abstain from such practice.” 
The committee agrees with the spirit of the 
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Code of Ethics and is of the opinion that 

such practice is decidedly objectionable. 
The code requests that editors discourage 

the listing of a directory of local specialists. 


IV. RECOMMENDATIONS 


It is recommended that 

1. The widest possible publicity be given 
this advertising code among dental readers, 
editors, publishers and advertisers. 

2. A copy of the code be promptly de- 
livered to each member of the American 
Association of Dental Editors, as well as to 
non-member editors. 

3. The several nationally circulated dental 
periodicals be asked to publish this report 
and code for general information. 

4. A permanent advertising code com- 
mittee be established, to consist of three 
representatives of the American Association 
of Dental Editors assisted by two representa- 
tives of the independent publications. The 
function of this permanent committee would 
be to study the advertising appearing in 
current dental periodicals and to receive com- 
plaints. This committee should be authorized 
to approach advertisers with the intention 
of suggesting changes in objectionable copy. 

5. This concluding recommendation be in 
effect an open invitation to all who may be 
interested to suggest desirable revisions of 
this code. 

Submitted, September 7, 1940 
Cleveland, Ohio 
WALTER 
H. J. Noyes 
T. F. McBrwe, Chairman 


Emer S. Best 
Epwarp J. Ryan, Cooperating 
Members 
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NEWS ITEMS 


NEW OFFICERS FOR DENTAL INFORMATION BUREAU 


Lester B. Dunninc has been elected 
chairman of the Dental Information 
Bureau, succeeding C. Franklin Mac- 
Donald. 

Dr. MacDonald has served as the 
head of the bureau since its incep- 
tion three years ago. T. E. J. Shanahan 
was appointed as the Second District 
Dental Society representative to the 


bureau in place of Dr. Dunning. Other 
members of the bureau are: James F. 
Henegan, First District Dental Society ; 
Walter A. Wilson, New Jersey State Den- 
tal Society ; Edwin G. Van Valey, New 
York Academy of Dentistry ; Walter A. 
Quinn, Greater New York Dental Meet- 
ing, and Fice Mork, public relations 
counsel. 


GETTING READY TO TACKLE LIFE 


A PAMPHLET is being distributed by 
the American Association of Orthodon- 
tists, 292 Madison Avenue, New York, 
entitled “Getting Ready to Tackle Life.” 
It contains a short story about Bill, a 
schoolboy who was slipping in the game 
of life and missing football signals, with 
the eventual result that he was put off 
the team. It shows how facial and dental 
arch deformities as well as other impedi- 
ments affect a growing boy psychologi- 
cally as well as physically. 

Bill was dragged down into a deep rut 
of despair and mental hazard until his 
parents were directed to an orthodontist 
and had his condition corrected. The 
paper tells exactly what orthodontic 
treatment can do and winds up with 
Bill’s comeback and the glorious day 
when he becomes captain of the team. 
It makes interesting, instructive and read- 
able material for the reception room 
table. 

The cover is faced with an interesting 
cover picture not so long ago published 
by Life Magazine, the young football 
player ready to tackle and eager to go, 
with an orthodontic appliance showing 


in the photograph to make it interesting 
dentally. 

Single copies may be had for 5 cents; 
50 copies, $1.00; 100, $1.50; 500, $5.00, 


Getting Ready | 
to Tackle Life 


The Story of Bill and His Teeth 


and 1,000, $7.50. Address the Public Re- 
lations Bureau, American Association of 
Orthodontists, 292 Madison Avenue, 
New York, N. Y. 
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REQUEST FOR AID IN IDENTIFICATION 


Tue following article was published on 
the front page of the Denver Post, Fri- 
day, September 20, 1940, in connection 
with a skull found in Rocky Mountain 
National Park on the afternoon of Sep- 
tember 19, 1940. 


PART OF SKULL MAY SOLVE OLD PARK 
MYSTERY 


Bone Remnant Believed from Man Who 
Vanished in 1921 
What may prove the solution of a nine- 
teen-year-old mystery came to light Thurs- 
day in Rocky Mountain National Park, 
Colorado, with the chance discovery of part 


Figure 1. 


of a human skull, believed to be that of 
H. F. Targett of Los Angeles, who disap- 
peared in that vicinity June 21, 1921. 

Dr. Percy Dawson, of Austin, Texas, and 
Miss Edith Perron, of Chicago, were hiking 
near Chasm Lake, several miles above Longs 
Peak Inn, when they found the skull rem- 
nant, but no other bones. 

The top part of the skull was crushed on 
one side. The lower jaw was missing, but 
upper teeth, including four gold teeth and 
gold bridge, are in good condition. These 


should be sufficient to effect positive iden- 
tification, park authorities believe. 

A thorough examination of the terrain 
near the cliff base is being made in an ef- 
fort to find the rest of the skeleton. 

Targett, a tourist, left Longs Peak Inn 
that June day nineteen years ago to go for 
a walk. He started up the Chasm Lake 
trail, and was not seen again. Weeks of 
search failed. 

The National Park Service of Rocky 
Mountain National Park, Estes Park, 
Colo., has asked me if dentistry could 
help in the identification of this skull. 
Only the maxillae were found. 

My findings are as follows: 


Figure 2. 


The process of the maxillae at the 
present time shows that the following 
teeth were present at the time of the 
accident (Figs. 1 and 2.): The upper 
left central incisor, lateral incisor, cuspid, 
first and second bicuspid, the upper right 
central and lateral incisors, first bicuspid 
and first molar, but after many years of 
exposure to the elements, the following 
teeth are all that were present when 
the skull was found: upper right lateral 
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incisor, with a cast three-quarter gold 
crown as a bridge abutment, and the 
first bicuspid, with a full gold continued 
crown, also a bridge abutment. This 
bridge replaced the upper right cuspid. 
The facing shade was 11 T. C. shade 
guide. 

Because the second bicuspid had been 
extracted years before, the first molar 
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had drifted anteriorly, until it was in 
contact with the first bicuspid. This first 
molar was a devitalized tooth, carrying a 
large cast gold inlay restoring the distal, 
the distal-lingual and the entire occlusal 
surface. These inlays and the crown were 
cemented with red copper cement. 

H. W. Crowe tt, D.D.S., 

Estes Park, Colo. 


CURRENT LITERATURE 


Effect of Smoke on Bacteria in the Air 
By C. C. Tworrt and A. H. Baker 


Smoke produced by six smouldering or- 
ganic substances was lethal to the organisms 
in four bacterial suspensions tested. Salivary 
organisms were strikingly sensitive. Smoke 
from cardboard and from incense was most 
effective, 1 gm. of the latter in 3,000 cubic 
millimeters of air killing the organisms in 
atomized saliva. Tobacco and gear grease 
smoke were relatively ineffective. After in- 
halation, tobacco smoke actually reduced the 
disinfecting action of a hexylresorcinol 
aerosol. Concentrated magnesium oxide and 
ammonium chloride smoke had no bacteri- 
cidal effect. The possibility that smoke, par- 
ticularly of incense, may limit droplet infec- 
tion is suggested.—Lancet, 2:587, November 
1940. 

B. G. Brssy. 


Incidence of Dental,Caries in the Punjab 
By C. D. Marsnatt Day and G. C. 
TANDAN 


In a study of the incidence of dental caries 
in 1,200 Indian children of school age in the 
Punjab Province, a higher incidence of den- 
tal caries was found as compared with figures 
reported from an examination of skulls of 
an earlier period, which was directly propor- 
tional to the degree of contact with European 
civilization. Of 20,245 teeth examined, 17.66 
per cent showed caries. There was a relative 
immunity of the proximal surfaces of the 
teeth, for the carious process was confined 
almost entirely to the developmental pits 
and fissures. The incidence of caries in chil- 


dren of urban districts in the province was 
significantly higher than that in orphanage 
children and children living in rural areas. 
It was concluded that the nutritional value 
of the diet alone is not the deciding factor 
in caries immunity or susceptibility. The 
results point rather to the importance of the 
physical nature of the diet and its detergent 
properties, infrequency of eating and the rel- 
ative absence from the diet of carbohy- 
drates.—Brit. D. ]., 69:381-389, December 2, 
1940. 
James T. Ginn. 


Benign Giant Cell Tumors of Bone 
By Louts EpEIKEN 


THERE are three ways of treating these 
tumors, resection, curettement and irradiation, 
or a combination of these. A benign giant- 
cell tumor at the end of the femur was 
treated by irradiation alone, and after five 
years, the roentgenogram revealed a complete 
cure.—Am. J]. Roentgenol., 14:6, December 
1940. 

E. C. Woops. 


Vincent’s Infection 
By Roy M. Croutier 


VincENT’s organisms, according to the au- 
thor, can be demonstrated in almost all 
mouths. Their presence, together with slight 
inflammatory signs, should demand attention. 
Routine gingival smears are indicated in all 
suspicious cases. Patients that show these 
organisms should be instructed in methods 
to prevent dissemination to others. 

Diagnosis is discussed differentially in 
order to rule out diphtheria, exanthematous 
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CurRENT LITERATURE 


fevers, thrush, streptococcal infections and 
deficiency diseases. In all cases, a careful, 
complete history is essential. 

In general, local treatment in the acute 
stage should be only by way of application 
of medicaments (dyes, oxidizing agents, 
astringents, etc.). As the condition subsides, 
routine prophylaxis and scaling should be 
instituted. Any form of, minor surgery or 
extraction is definitely contraindicated at 
any stage—D. J. Australia, 12:639, No- 
vember 1940. 

A. PEARSON. 


Action of Acetylsalicylic Acid on Teeth 
By D. G. Dorr 


Ir has been found that when acetylsalicylic 
acid is used in solution as a gargle or mouth 
wash, it has a deleterious action on teeth, due 
to its acidity. Well-controlled experiments 
were carried out to prove this point. When 
equal weights of acetylsalicylic acid and so- 
dium bicarbonate were used, no appreciable 
action on teeth was obtained.—Edinburgh 
M. J., 47:700, October 1940. 

E. C. Woops. 


Cancer of the Tongue 
By H. E. Martin and E. D. SuGarBAKER 


Cancer of the tongue causes more deaths 
than any other of the malignant growths of 


the head and neck. It is responsible for 
about 2 to 3 per cent of all deaths from 
cancer. 

This is a report of an intensive study of 
556 consecutive, unselected cases of cancer 
of the tongue. The average age was 58 
years, and 87 per cent of the patients were 
male. About 5 per cent of the patients were 
first seen by dentists, and only about 10 
per cent of the cases were recognized as 
probable cancer by the dentists.—Arch. Surg., 
41:888, October 1940. 

W. F. Koss. 


Causation and Treatment of Dental Hem- 

orrhage 

By D. Greer WALKER 

Hemorrnace following the extraction of 
teeth is a problem of great interest to the 
dental surgeon. Three types should be con- 
sidered in diagnostic and treatment proce- 
dures. The most common variety is caused 
by trauma and is expected, to some extent, 
to follow extraction. A less common type, 
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which primarily occurs as a result of trauma, 
is accompanied by secondary factors such 
as abnormalities in the blood or the vessels. 
The rarer type occurs spontaneously with- 
out trauma, as in essential thrombocytopenia 
purpura. 

There are many methods of treating dental 
hemorrhage locally, most of them of value in 
the usual cases. However, in the more severe 
cases, with an abnormal tendency toward 
hemorrhage, there are, in addition, several 
general points which should be remembered, 
such as (1) reassuring the patient; (2) ad- 
ministration of sedatives, (3) avoidance of 
stimulants, and (4) maintenance of an up- 
right position if the patient is in bed.— 
Brit. D. J., 69:349-355, November 15, 1940. 

James T. Ginn. 


Biack Tongue: Report of Two Cases 

By L. R. MarsHai 

Biack tongue appears as a pigmented hy- 
pertrophy of the filiform papillae on the 
dorsum of the tongue. The color may vary 
from a black brown to a brown yellow, and it 
gives the appearance of a “hairy tongue.” 
There is no complete agreement as to the 
etiology. A mold has been incriminated by 
some investigators, while others believe that 
it is a type of hyperkeratosis or hypertrophy 
of the papillae—Ann. Otol., Rhin. & 
Laryng., 49:961-964, December 1940. 

James T. Ginn. 


A Clinical and Pathologic Study of Oral 

Disease 

By F. P. McCarruy, M.D. 

AFTER a study of 2,300 consecutive cases 
of oral disease, the author has calculated the 
statistical incidence of lesions that involve 
the oral cavity. His results are reported in 
a series of tables under the headings gingival ~ 
lesions, stomatitis, tongue lesions, lip lesions, 
neoplasms and cysts, dermatoses, blood dys- 
crasias and drug groups, leukoplakia and 
miscellaneous lesions. 

His series showed chronic gingivitis and 
bismuth gingivitis to be the more common, 
with Vincent’s infection on the decrease. 
Chronic aphthous stomatitis is the most com- 
mon form of stomatitis. Geographic tongue 
(glossitis areata migrans) and congenital 
fissured tongue occur most commonly and 
chronic cheilitis heads the list of lip le- 
sions. Of 420 cases of neoplasms in this 
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study, 118 were squamous-cell carcinoma. 

The series included 151 cases of dermatoses 

with oral lichen planus accounting for al- 

most one-fifth of the cases. A total of seventy 
patients showed manifestations of blood dys- 
crasia of eleven different types. The most 
common are atrophic glossitis in secondary 
anemia, pernicious anemia and avitaminosis. 

A total of 322 of the 2,300 cases showed 

leukoplakia buccalis; which makes leuko- 

plakia the most common oral lesion in the 
series. The following table is presented in 
summary. 

Total Per Cent 
470 20.4 
396 «17.2 
347 


. Neoplasms and cysts 
. Tongue lesions 
. Gingival lesions 
. Leukoplakia 322 
. Miscellaneous 218 
. Stomatitis 
. Dermatosis 151 
. Lip lesions 108 
. Blood dyscrasias 70 
10. Drug manifestations 13 4 
The author believes that this subject de- 
serves more attention in dental and medical 
schools.—J.A.M.A., 116:15, January 4, 1941. 
M. K. Hine. 


© 


Sulfanilamide in the Therapy of Ac- 
tinomycosis 
By Leonarp Dosson, M.D., Emiute Hot- 
MAN, M.D., and Winpsor Curtinc, M.D. 


Since the results of the use of sulfanila- 
mide and related compounds against cer- 
tain bacterial infections have been so spec- 
tacular, it is not surprising that these drugs 
have been tried in the treatment of fungus 
infections. However, there have been rela- 
tively few reports on this subject. The 
authors review six clinical reports mention- 
- ing the use of sulfanilamide or sulfapyri- 
dine in actinomycosis, and then present three 
cases of their own in which the administra- 
tion of sulfanilamide seemed to be effective. 
In one of these cases, the jaw was involved. 
The patient, aged 65, was hospitalized after 
suffering from a swollen and painful jaw 
for three months. A short incision over a 
small fluctuant area released some light thin 
pus contaiging numerous grayish yellow gran- 
ules. Actinomycosis was proved by smear, 
culture and tissue sections. 

X-ray treatments (500 roentgens in two 
days, repeated after one month) and potas- 
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sium iodide (increased until the patient was 
getting 12 gm. daily) were given at once, 
and ferrous sulfate, halibut liver oil and 
brewer’s yeast were added to the diet. Im- 
provement was slight. 

Seven weeks after admission, sufanila- 
mide was given, 1 gm. every six hours. Al- 
most immediately, the pain diminished, and 
in three days there was marked improve- 
ment. Within ten days, a sinus, which had 
burst through the skin spontaneously before 
the administration of sulfanilamide, had 
practically healed and the patient was sleep- 
ing without sedatives. Two subsequent ad- 
ministrations of sulfanilamide were given, 
and there was finally complete healing. 

The other two cases, one of the chest and 
one of the abdomen, responded equally well 
to sulfanilamide. The authors believe that 
the response in their cases suggests that 
sulfanilamide has a direct effect on the 
fungus, although probably a more effective 
one on “secondary invaders.” In view of the 
serious nature of this infection, they rec- 
ommend the use of sulfanilamide, the iodides 
and the x-rays in the treatment of actinomy- 
cosis. Almost the entire issue of The Journal 
of the American Medical Association for 
January 25, 1941, is devoted to discussions 
of sulfanilamide, sulfathiazole and sulfapy- 
ridine.—].A.M.A., 116:272, January 25, 1941. 

M. K. Hine. 


Morsus Humanus 
By Frank K. Botanp 


In this report, sixty cases of human bite 
wounds are covered. The author empha- 
sizes the conditions responsible for the re- 
sults in such lesions. The wounds are usu- 
ally inflicted by actual biting or by violent 
contact with another’s teeth during a fist- 
fight. The factors to be considered are, first 
and foremost, the virulence of the patho- 
genic organisms in the mouth; the method 
by which the infection is extended along 
tendons and tendon sheaths, especially in 
injury to the knuckles, and the complicated 
arrangement of joint capsules and facial 
planes. Organisms which have been recov- 
ered from bite wounds include staphylo- 
cocci, streptococci, colon bacilli, fusiform 
bacilli and Vincent's organisms. 

The findings in this report support those 
of other reports. For example, in the cases 
considered, thirty-six lesions of the arm, 
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face or ear had only such symptoms as would 
follow ordinary abrasion and laceration. The 
twenty-four cases of injury to the fingers 
or hand were dangerous, especially if joints 
were opened. Of the latter cases, four led 
to amputation of fingers; six showed osteo- 
myelitis of the phalanges; several showed 
ankylosis and deformity, and some caused a 
general septicemia with high fever. One 
patient died with an apparent pyemia of the 
lungs following gangrene o‘ the finger. In 
three cases, the “biters’”’ mouths were cul- 
tured and the same organisms plus others 
were removed from the wounds that they 
infected. 

In view of the superstition prevalent in 
Southern Negro communities that the bite 
of a “blue-gummed negro” was especially 
poisonous, the author devotes some space 
to a discussion of such an oral condition. 
Those with congenitally blue gums, or 
melanoplakia, show a rather diffuse colora- 
tion, usually over the anterior alveolar ridge. 
The bacteria from such mouths constitute a 
normal oral flora and are no more danger- 
ous than those of other individuals. Blue 
coloration of the gums resulting from lead 
or bismuth poisoning in connection with 
medication for syphilis, however, is clearly 
distinguished from the hereditary type. In 
bismuth cases, there is a thin blue line 
bordering the gingivae and the gums are 
swollen, tender, red and bleeding, and 
odorous. Bites in these cases are dangerous 
because of the disease being treated; i.e., 
syphilis—J.A.M.A., 116:127, 1941. 

Hannah E. 


Relation of Dental Caries in Rural Chil- 
dren to Sex, Age and Environment 
By Bion R. East and Kaiser 


Markep differences of opinion exist re- 
garding the etiology of dental caries. It is 
believed that an important relation exists 
between the incidence of caries and the 
amount of sunshine and the latitude. It 
was found that the lower temperature is of 
slight importance in the incidence of caries 
in all boys and in girls aged 9 to 11 years. 
In girls 6 to 8 and 12 to 14, this climatic 
factor has an important correlation with the 
incidence of dental caries, but this is ex- 
Plained by the fact that these age groups 
temain indoors more than the boys of the 
same age groups. Therefore, solar ultraviolet 
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radiation, like vitamin D, plays a very im- 
portant réle in the prevention of dental caries 
in children—Am. J]. Dis. Child., 60:1289- 
1303, December 1940. 

James T. Ginn. 


High Caries Susceptibility in Diminished 

Salivation 

By P. K. Loscu and D. WEIsBERGER 

A cAsE is reported of a child with dimin- 
ished salivary secretion. Examination of the 
patient when she was 4 years of age (1932) 
revealed a completely carious deciduous den- 
tition with the exception of the maxillary 
second molars. After their eruption, the 
permanent teeth all became carious within 
a year, and by the age of 11, it was neces- 
sary to fill the roots of the mandibular in- 
cisors. The mouth was always in a poor state 
of hygiene and the mucous membrane was 
dry and stippled. There was a tendency for 
materia alba to collect at the corners of 
the mouth. The past history was essentially 
negative at the time of her first appearance 
and remained so for the subsequent period 
of observation. The case seems to be a 
definite clinical example of the effects of 
a lack of salivary secretion. Some correla- 
tion between dental caries and diminished 
secretion seems to have been demonstrated.— 
Am. J. Orthodontics, 26:1102, November 
1940. 

Mars E. SHUMAKER. 


Hereditary Opalescent Dentin 

By Harotp C. Er At. 

In a thorough study of the chemical, his- 
tologic and physical properties of hereditary 
opalescent dentin, the findings were as fol- 
lows: Histologically, the enamel and the 
cementum are normal, but the dentin is al- 
most structureless and shows only a few 
tubules. Pulp cavities are small or entirely 
missing. Chemically the enamel is normal, 
but the dentin has a high water and low 
inorganic content, and a high organic con- 
tent. The calcium and phosphorus percent- 
age of the ash is normal. The principal 
inorganic molecule is hydroxylapatite. 

Physically, the enamel again appears nor- 
mal, but the dentin has a low density, low 
x-ray absorption value and a low microhard- 
ness. Polarized light studies show a lack of 
regular structures—J. D. Res., 19:521, De- 
cember 1940. 


E. C. Woops. 
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ANNOUNCEMENTS 


ANNOUNCEMENTS must be received by the fifth day of the month 
in order to be published in the forthcoming issue of THe JourNAL. 


CALENDAR OF MEETINGS 

AMERICAN ASSOCIATION OF DENTAL SCHOOLS, 
St. Louis, Mo., March 17-19. 

AMERICAN ASSOCIATION OF ORTHODONTISTS, 
New York, N. Y., May 5-8. 

AMERICAN Boarp OF OrtTHoponTics, New 
York, N. Y., May 3. 

AMERICAN DENTAL ASSISTANTS ASSOCIATION, 
Houston, Texas, October 27-31. 

AmericAN Dentat Association, Houston, 
Texas, October 27-31. 

AMERICAN Dentat Hyctenists’ ASSOCIATION, 
Houston, Texas, October 27-31. 

AMERICAN Pusiic Heattu AssociaTIon, At- 
lantic City, N. J., October 14-17. 

AMERICAN SOCIETY FOR THE ADVANCEMENT OF 
GENERAL ANESTHESIA IN Dentistry, INc., 
New York, N. Y., March 24. 

CieveLtanD Dentat Society. Cleveland, 
Ohio, May 5-7. 

Mipwinter Dentat Cuinic, Dallas, 
Texas, April 21-23. 

District or CotumsiA Dentat Society, sec- 
ond and fourth Tuesdays in each month 
from October to June at the United States 
Public Health Service Auditorium, Wash- 
ington. 

Frve State Post Grapuate Cuinic, Wash- 
ington, D. C., March 9-13. 

Kansas Crry-WesTteRN DentTaL COLLEGE 
Diamonp JusiLez, Kansas City, Mo., March 
24-25. 

NationaL Dentat Association, Richmond, 
Va., August 11-15. 

Women’s Dentat Society or New York, 
New York, March 19. 

PuiLaDELPHIA DentTaL CoLLece ALumni So- 
ciety, Philadelphia, Pa., May 21-22. 

Sr. Louis Unrversiry Dentat Atumni As- 
socIATION, St. Louis, Mo., March 5-6. 

Sicma Epstton Detta Fraternity CoNnveEN- 
tion, New York, N. Y., April 5-6. 

Wasuincton Universiry Scoot or Den- 
TistRY SEVENTY-FirTH ANNIVERSARY, St. 
Louis, Mo., April 7-12. 


Jour. A.D.A., Vol. 28, March 1941 


STATE SOCIETIES 

March 
District of Columbia, at Washington (9-13) 
Wisconsin, at Milwaukee (24-27) 

April 
Alabama, at Birmingham (8-10) 
California, at San Francisco (21-23) 
Connecticut, at Bridgeport (30-May 2) 
Kansas, at Topeka (27-30) 
Kentucky, at Louisville (7-9) 
Massachusetts, at Boston (14-17) 
Michigan, at Detroit (21-23) 
Oklahoma, at Oklahoma City (27-30) 
Panama, at Panama City 
Texas, at Dallas (20) 


May 
Arkansas, at Fort Smith (19-21) 
Georgia, at Savannah (19-21) 
Illinois, at Peoria (12-15) 
Indiana, at Indianapolis (19-21) 
Iowa, at Des Moines (5-7) 
Louisiana, at New Orleans (1-3) 
Maryland, at Baltimore (5-6) 
Missouri, at St. Joseph (4-7) 
Montana, at Missoula (1-3) 
Nebraska, at Omaha (12-14) 
New Jersey, at Asbury Park (7-9) 
New York, at Buffalo (12-16) 
North Carolina, at Pinehurst ( 
North Dakota, at Fargo (12-14) 
South Carolina, at Columbia ( 
Tennessee, at Knoxville (12-15) 
Virginia, at Old Point Comfort (8-10) 
West Virginia, at White Sulphur Springs 
(19-21) 


12-14) 


5-6) 


June 
Colorado, at Colorado Springs (19-21) 
Idaho, at Sun Valley 
Maine, at Portland (26-28) 
Mississippi, at Biloxi (9-11) 
Nevada, at Reno (7) 
New Hampshire, at New London (22-24) 
New Mexico, at Albuquerque 
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Pennsylvania, at Bedford (3-5) 
South Dakota, at Rapid City (15-17) 
Utah, at Salt Lake City (26-28) 
Wyoming, at Cody 

July 
Washington, at Portland 


September 


Southern California, at Los Angeles (8-10) 
Hawaii, at Honolulu 

November 
Ohio, at Columbus 


STATE BOARDS OF DENTAL 
EXAMINERS 

Alabama, at Birmingham, June 23. W. A. 
Wood, Merchants Nat’l Bank Bldg., Mobile, 
Secretary. 

California, at San Francisco, May 19, and 
at Los Angeles, June 16. Kenneth I. Nesbitt, 
515 Van Ness Ave., San Francisco, Secretary. 

Florida, at Jacksonville, June 23-27. H. 
B. Pattishall, 351 St. James Bldg., Jackson- 
ville, Secretary. 

Georgia, at Atlanta, June 9-12. R. C. 
Coleman, Room 11, State Capitol, Atlanta, 
Secretary. 

Indiana, at Indianapolis, June 3-7. D. 
Gordon Lamb, 819 Chamber of Commerce 
Bldg., Indianapolis, Secretary. 

Kentucky, at Louisville, June 10-13. Leon 
M. Childers, 1312 First Nat’l Bank Bldg., 
Lexington, Secretary. 

Mississippi, at Jackson, June 17. G. L. 
Clement, Pontotoc, Secretary. 

New Jersey, June 23-28. W. A. Wilson, 
148 W. State St., Trenton, Secretary. 

North Dakota, at Fargo, July 7-10. L. I. 
Gilbert, 401 Black Bldg., Fargo, Secretary. 

Ohio, at Columbus, June 23. Morton H. 
Jones, 15534 N. Fourth St., Columbus, Sec- 
retary. 

Pennsylvania, at Philadelphia and Pitts- 
burgh, June 17-21. Reuben E. V. Miller, 
61 N. Third St., Easton, Secretary. 

West Virginia, at Charleston, June 23. 
Henry C. Hill, Charleston, Secretary. 


AMERICAN ACADEMY FOR PLASTIC 
RESEARCH IN DENTISTRY 
Tue American Academy for Plastic Re- 
search in Dentistry was organized in New 
York City during the recent Greater New 
York Meeting. Membership is open to any 
one who has done, or is doing, original re- 
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search in plastics for dental purposes. The 
membership is not limited to members of 
the dental profession. 

The Academy was organized for the pur- 
pose of coordinating the activities involved 
in the use of organic plastics in the dental 
profession. The first official meeting was 
held at the Stevens Hotel, Chicago, III, 
Sunday, February 16, 1941. 

La Mar W. Harris, Secretary, 
25, East Washington St., 
Chicago, II. 


AMERICAN ASSOCIATION OF DENTAL 
SCHOOLS 
THE annual meeting of the American As- 
sociation of Dental Schools will be held 
March 17-19, 1941 at the Hotel Jefferson, 
St. Louis, Mo. 
C, O. Fiacsrap, Secretary, 
Medical Arts Building, 
Minneapolis, Minn. 


AMERICAN ASSOCIATION OF 
ORTHODONTISTS 
Tue thirty-ninth meeting of the Ameri- 

can Association of Orthodontists will be held 
at the Waldorf Astoria Hotel in New York, 
N. Y., May 5-8. 

Max E. Ernst, Secretary, 

1250 Lowry Medical Arts Bldg., 
St. Paul, Minn. 


AMERICAN BOARD OF 
ORTHODONTICS 

A MEETING of the American Board of Or- 
thodontics will be held at the Waldorf- 
Astoria Hotel, New York, N. Y., May 3. 
Orthodontists who desire to obtain certifi- 
cates of qualification from the board should 
secure application blanks from the secretary. 
Applications must be in at least sixty days 
before the meeting. For further information, 
address 

Cuartes R. Baker, Secretary, 
636 Church St., 
Evanston, III. 


AMERICAN DENTAL ASSISTANTS 
ASSOCIATION 

THE seventeenth annual session of the 

American Dental Assistants Association will 
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be held in Houston, Texas, October 27-31. 
For further inforrnation, address 
AILeEN M. FErcuson, 
General Secretary, 
709 Centre St., 
Jamaica Plain, Mass. 


AMERICAN DENTAL HYGIENISTS’ 
ASSOCIATION 


Tue eighteenth annual meeting of the 
American Dental Hygienists’ Association 
will be held in Houston, Texas, October 
27-31. 

A. Repekau Fisk, Secretary, 
General Dispensary, U. S. Army, 
Washington, D. C. 


AMERICAN PUBLIC HEALTH 
ASSOCIATION 


Tue seventieth annual meeting of the 
American Public Health Association will be 
held in Atlantic City, N. J., October 14-17. 
Headquarters, Convention Hall; residence 
headquarters, Hotel Traymore. 

Witurmina Rayne WALs#, 
Associate Secretary, 
1790 Broadway, 
New York, N. Y. 


AMERICAN SOCIETY FOR THE AD- 
VANCEMENT OF GENERAL 
ANESTHESIA IN DENTISTRY, INC. 

Tue spring meeting of the American So- 
ciety for the Advancement of General An- 
esthesia in Dentistry will be held in New 
York, N. Y., Monday evening, March 24, at 
the Midston House, 38th St. and Madison 
Ave. The scientific program will begin at 
8:30. Essayists: P. Phillip Gross, Philadel- 
phia, Pa., who will speak on “Care of the 
Patient Before, During and After Adminis- 
tration of Nitrous Oxide-Oxygen”; Edward 
Langner, New York, N. Y., on “Surgical 
Technic Under Nitrous Oxide-Oxygen,” and 
Warren B. Spurge, New York, N. Y., on 
“Safety in the Administration of Nitrous 
Oxide-Oxygen for Analgesia.” Dinner at 7. 

M. Hier Feipman, Secretary, 
730 Fifth Ave., 
New York, N. Y. 


CLEVELAND DENTAL SOCIETY 
Tue Spring Clinic Meeting of the Cleve- 
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land Dental Society will be held May 5-7 
at the Statler Hotel, Cleveland. 
Irwin F. Stever, Chairman, 
Publicity Committee 
308 Republic Bldg., 
Cleveland, Ohio. 


DALLAS MIDWINTER DENTAL CLINIC 
Tue fourteenth annual meeting of the 
Dallas Midwinter Dental Clinic will be held 
in Dallas, Texas, at the Hotel Adolphus, 
April 21-23, immediately after an all-day 
session of the House of Delegates of the 
Texas State Dental Society, April 20. A 
three-day study course will be given by Fred 
C. Meyers, Minneapolis, Minn., on “Restor- 
ative Dentistry”; W. Clyde Davis, Lincoln, 
Nebr., on “Synthetic Porcelain”; George W. 
Christiansen, Detroit, Mich., on “Oral Sur- 
gery,” and O. M. Dresen, Milwaukee, Wis., 
on “Prosthetic Dentistry.” April 22, the mem- 
bers of the Dallas County Dental Society 
will present table clinics, after the banquet. 
The fee for the full three-day course is $15, 
including a ticket to the banquet. All mem- 
bers of the American Dental Association 
are invited. Presentation of a 1941 member- 
ship card is requested on registration. 
Puetps J. Murpuey, Chairman, 
Publicity Committee, 
Fairmount and Welborn Sts., 
Dallas. 


FIVE STATE POST GRADUATE CLINIC 
Tue tenth annual Five State Post Gradu- 
ate Clinic of the District of Columbia Den- 
tal Society will convene at the Mayflower 
Hotel, Washington, March 9-13. 
Wa ter R. Ratu, Chairman, 
Publicity Committee. 


KANSAS CITY-WESTERN DENTAL 
COLLEGE DIAMOND JUBILEE 
Tue sixtieth anniversary of the beginning 
of dental education in Kansas City, Mo.. 
will be celebrated March 24-25 with clinics, 
essays and lectures, in addition to a stag 
banquet and, for the women in attendance, 
tea, dinner, bridge and other entertainment. 
The Hotel Muehlebach will be headquarters 
and the clinics will be presented at the col- 
lege. Registration fee, $2. All ethical den- 
tists are invited. 
R. J. Rinenart, Dean. 
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NATIONAL DENTAL ASSOCIATION 
Tue National Dental Association will con- 
vene for the twenty-eighth annual session 
August 11-15, in Richmond, Va. For fur- 
ther information, address 
J. A. Jackson, Secretary, 
Charlottesville, Va. 


WOMEN’S DENTAL SOCIETY OF 
NEW YORK 
Tue Women’s Dental Society of New York 
will hold its next meeting March 19, at 
the Pennsylvania Hotel, New York City, at 
8 p.m. 
CHARLOTTE BrickNER, Secretary, 
2410 K. Highway, 
Brooklyn. 


ALUMNI SOCIETY OF THE PHILA- 
DELPHIA DENTAL COLLEGE 
Tue seventy-eighth annual session of the 
Alumni Society of the Philadelphia Dental 
College (Temple University School of Den- 
tistry) will be held May 21-22, with scientific 
sessions, forum, clinics and the annual re- 


union banquet and dance. 
Davin K. Watpman, Editor. 


ST. LOUIS UNIVERSITY DENTAL 
ALUMNI ASSOCIATION 
Tue St. Louis University Dental Alumni 
Association will hold its annual reunion 
March 5-6 at the dental school building, 
3556 Caroline St., St. Louis. 
Orto C. Hermann, Chairman, 
Publicity Committee, 
3115 S. Grand Blvd., 
St. Louis, Mo. 


SIGMA EPSILON DELTA FRATERNITY 
CONVENTION 
Tue Sigma Epsilon Delta Fraternity will 

celebrate its fortieth anniversary April 5-6 
at the Hotel Pennsylvania, New York, N. Y. 
For further information, address 

Dan KoLten, 

24 W. 59th St., 

New York, N. Y. 


WASHINGTON UNIVERSITY SCHOOL 
OF DENTISTRY SEVENTY-FIFTH 
ANNIVERSARY 

Wasuincton University Scuoot or Den- 
TistrRY, St. Louis, Mo., will celebrate its 
seventy-fifth anniversary April 7-12, under 
the sponsorship of the dental alumni asso- 
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ciation. The week will be devoted to lectures 
and refresher courses. The profession is in- 
vited to participate. For further information, 
address the Seventy-Fifth Anniversary Com- 
mittee, 4952 Maryland Ave., St. Louis, Mo. 


ALABAMA DENTAL ASSOCIATION 
THE seventy-second session of the Ala- 
bama Dental Association will be held at 
the Tutwiler Hotel, Birmingham, April 8- 
10, celebrating the centennial of the world’s 
first dental law, which was enacted in Ala- 
bama in 1841. 
Greorce W. Mattuews, Secretary, 
905 Protective Life Bldg., 
Birmingham. 


SOUTHERN CALIFORNIA STATE 
DENTAL ASSOCIATION 
THE next annual meeting of the Southern 
California State Dental Association will be 
held September 8-10 at the Los Angeles Bilt- 
more Hotel. 
Francis J. Contry, Secretary, 
804 Professional Bldg., 
Los Angeles. 


GEORGIA DENTAL ASSOCIATION 
Tue seventy-third annual meeting of the 
Georgia Dental Association will be held at 
Savannah, May 19-21, with headquarters at 
the Hotel DeSoto. 
R. H. Murpny, Secretary, 
Macon. 


ILLINOIS STATE DENTAL SOCIETY 
THE next annual meeting of the Illinois 
State Dental Society will be held in Peoria, 
May 12-15. 
L. H. Jacos, Secretary, 
Jefferson Building, 
Peoria. 


KANSAS STATE DENTAL ASSOCIATION 
Tue seventieth annual session of the Kan- 
sas State Dental Association will be held in 
the Municipal Auditorium, Topeka, April 
27-30. 
Frep A. RicuMmonp, Secretary, 
Huron Building, 
Kansas City. 
KENTUCKY STATE DENTAL 
ASSOCIATION 


Tue eighty-first annual meeting of the 
Kentucky State Dental Association will be 
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held at the Brown Hotel, Louisville, April 
J. L. Waker, Secretary, 
640 Barbee Way South, 


Louisville. 


LOUISIA?‘\A STATE DENTAL SOCIETY 

Tue sixty-first annual meeting of the 
Louisiana State Dental Society will be held 
May 1-3, at the Roosevelt Hotel, New Or- 
leans. 

Juuian S. Bernuarp, Secretary, 
417 Medical Arts Bldg., 
Shreveport. 


MASSACHUSETTS DENTAL SOCIETY 
Tue Massachusetts Dental Society will 
meet April 14-17. 
Puiuie E. Apams, 
106 Marlboro St., 
Boston. 


MICHIGAN STATE DENTAL SOCIETY 
Tue eighty-fifth annual meeting of the 
Michigan State Dental Society will be held 
in Detroit, April 21-23. 
Wu R. Davis, Secretary, 
Michigan Dept. of Health, 
Lansing. 


MISSOURI STATE DENTAL 
ASSOCIATION 
Tue Missouri State Dental Association will 
hold its next meeting in St. Joseph, May 
4-7- 
C. W. Dices, Secretary, 
Exchange National Bank Bldg., 
Columbia. 


MONTANA STATE DENTAL 
ASSOCIATION 
Tue thirty-eighth annual session of the 
Montana State Dental Association will be 
held in Missoula, May 1-3. 
T. T. Rmer, Secretary, 
9 Higgins Block, 
Missoula. 


NEW HAMPSHIRE DENTAL SOCIETY 
Tue next meeting of the New Hampshire 
Dental Society will be held June 22-24, at 
Soo-Nipi Park Lodge, New London. 
Firoyp E. Secretary, 
814 Elm St., 


Manchester. 
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NEW JERSEY STATE DENTAL SOCIETY 

THe next annual meeting of the New 
Jersey State Dental Society will be held in 
Asbury Park, May 7-9, at the Berkeley 
Carteret Hotel. 

F. K. Heazetton, Secretary, 
223 E. Hanover St., 
Trenton. 


DENTAL SOCIETY OF THE STATE 
OF NEW YORK 


Tue Dental Society of the State of New 
York will convene in Buffalo for its seventy- 
third annual meeting, May 12-16, at the 
Statler Hotel. Members of the American 
Dental! Association and the Canadian Dental 
Association are invited. 

Leon J. Gaucuat, Chairman, 
Press and Publications, 
333 Linwood Ave., 
Buffalo. 


PENNSYLVANIA STATE DENTAL 
SOCIETY 


Tue seventy-third annual meeting of the 
Pennsylvania State Dental Society will be 
held at the Bedford Springs Hotel, Bedford, 
June 3-5. 

C, J. Hotuister, 
Executive Secretary, 
217 State St., 
Harrisburg. 


OKLAHOMA STATE DENTAL SOCIETY 


Tue next meeting of the Oklahoma State 
Dental Society will be held in Oklahoma 
City, April 27-30. 

O. W. Boyer, Secretary, 
Perry. 


SOUTH CAROLINA STATE DENTAL 
ASSOCIATION 


Tue seventy-first annual meeting of the 
South Carolina State Dental Association will 
be held in Columbia, May 5-6, with head- 
quarters at the Wade Hampton Hotel. 

P. B. Harr, Secretary, 
Spartanburg. 


TENNESSEE STATE DENTAL 


ASSOCIATION 


Tue seventy-fourth annual meeting of the 
Tennessee State Dental Association will be 
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held at the Hotel Andrew Johnson, Knox- 
ville, May 12-15. 
Howarp M. Taytor, Secretary, 
206 Medical Arts Bldg., 
Knoxville. 


VIRGINIA STATE DENTAL 
ASSOCIATION 


THE next annual meeting of the Virginia 
State Dental Association will be held at the 
Chamberlain Hotel, Old Point Comfort, May 
8-10. 

J. E. Joun, Secretary, 
Medical Arts Bldg., 


Roanoke. 


WISCONSIN STATE DENTAL SOCIETY 


Tue Wisconsin State Dental Society will 
meet March 24-27, at Milwaukee. 


BOARD OF DENTAL EXAMINERS OF 
ALABAMA 


Tue Board of Dental Examiners of Ala- 
bama will conduct its next annual dental 
examination beginning June 23, in Birming- 
ham. All credentials must be filed with the 
secretary at least two weeks in advance of 
the examination. Address all correspondence 
to 

W. A. Woon, Secretary, 
Merchants Nat’! Bank Bldg., 
Mobile. 


STATE OF CALIFORNIA BOARD OF 
DENTAL EXAMINERS 


THE next examinations of the Board of 
Dental Examiners of California for license 
to practice dentistry and for license to prac- 
tice dental hygiene in the State of California 
will be held in San Francisco, commencing 
May 19, at the Physicians & Surgeons Col- 
lege of Dentistry, 344 Fourteenth St., and 
the University of California, College of 
Dentistry, Third and Parnassus Ave. There 
will also be an examination in Los Angeles 
in Room 804, City Hall, and the Univer- 
sity of Southern California, College of Den- 
tistry, 122 E. Sixteenth St., commencing 
June 16. All credentials must be in the 
office of the secretary, Room 203, 515 Van 
Ness Ave., San Francisco, at least twenty 
days prior to the date of any examination. 
Address all communications to Kenneth I. 
Nesbitt, Secretary. 
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FLORIDA STATE BOARD OF DENTAL 
EXAMINERS 


Tue Florida State Board of Dental Ex- 
aminers will hold its annual examination 
of applicants for license to practice dentistry 
and dental hygiene in Florida at Jackson- 
ville in the Seminole Hotel, June 23-27. 
Preliminary applications must be filed by 
April 23. Final application for examinations 
in dentistry and in dental hygiene must be 
complete by May 23. Address all com- 
munications to 

H. B. Secretary, 
351 St. James Bldg., 
Jacksonville. 


BOARD OF DENTAL EXAMINERS OF 
GEORGIA 


Tue Georgia Board of Dental Examiners 
will meet June 9-12 at the State Capitol. 
For application blanks, address 

R. C. Coreman, Joint Secretary, 
Room 111, State Capitol, 
Atlanta. 


INDIANA STATE BOARD OF DENTAL 
EXAMINERS 


THE next examination for licensure of the 
Indiana State Board of Dental Examiners 
will be held in Indianapolis beginning June 
3 and continuing four days. All applications, 
fees and credentials positively must be in 
the hands of the secretary not later than 
ten days prior to the beginning date of the 
examinations. For applications, instructions 
and other information, address 

D. Gorpon Lamp, Secretary, 
819 Chamber of Commerce Bldg., 
Indianapolis. 


KENTUCKY STATE BOARD OF 
DENTAL EXAMINERS 

THE next meeting of the Kentucky State 
Board of Dental Examiners will be held June 
10-13, 1941 at the University of Louisville, 
Dental School, Louisville. Dentists having 
graduated prior to 1941 and desiring to stand 
examination before this board must have 
filed application, complete with full informa- 
tion requested, at this office not later than 
April 10. Applications of 1941 graduates 
must be in our file by May 30. Ample time 
should be allowed for securing all data re- 


quired. For application forms and further 
information, apply to 
Leon M. Cumtpers, Secretary, 
1312 First Nat'l Bank Bldg., 
Lexington. 


MISSISSIPPI STATE BOARD OF DENTAL 
EXAMINERS 


Tue Mississippi State Board of Dental 
Examiners will hold its next examination in 
Jackson beginning the third Tuesday in June 
1941. Applications should be in the hands of 
the secretary thirty days before the date of 
the meeting. For further information, address 

G. L. CLement, Secretary, 
Pontotoc. 


STATE BOARD OF REGISTRATION AND 
EXAMINATION IN DENTISTRY OF 
NEW JERSEY 

Tue State Board of Registration and Ex- 
amination in Dentistry of New Jersey will 
hold its annual examinations, commencing 
June 23 and continuing for five days there- 
after. On application to the secretary, a copy 
of the requirements and rules for applicants, 
instruction sheet and preliminary application 
blank will be sent. Any person desiring to 
apply as a candidate must file the prelimi- 
nary application blank, together with the 
examination fee of $25, on or before March 
15, for the succeeding June examinations or 
before September 1 for the succeeding De- 
cember examinations. 

W. A. Wuson, Secretary, 
148 W. State St., 
Trenton. 


NORTH DAKOTA STATE BOARD OF 
DENTAL EXAMINERS 
Tue North Dakota State Board of Dental 
Examiners will hold its next examination 
in the Gardner Hotel, Fargo, July 7-10. For 
information and application, address 
L. I. Secretary, 
401 Black Bldg., 
Fargo. 


OHIO STATE DENTAL BOARD 
THE next examination of the Ohio State 
Dental Board will be held at the College of 
Dentistry, Ohio State University, Columbus, 
the week beginning June 23. All applications 
must be in the hands of the secretary at 
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least ten days before the date of examination. 
For further information, apply to 
Morton H. Jones, Secretary, 
15533 N. Fourth St., 
Columbus. 


DENTAL COUNCIL AND EXAMINING 
BOARD OF THE COMMONWEALTH 
OF PENNSYLVANIA 

Tue Dental Council and Examining Board 
of the Commonwealth of Pennsylvania will 
conduct examinations in Philadelphia and 
Pittsburgh, June 17-21. For information and 
application blanks, address the Department 
of Public Instruction, Bureau of Professional 
Licensing, Dental Division, Harrisburg, or 

Revusen E. V. Miter, Secretary, 
61 N. Third St., 
Easton. 


WEST VIRGINIA BOARD OF DENTAL 
EXAMINERS 
Tue West Virginia State Board of Dental 
Examiners will hold its next examination at 
the Capitol Building, Charleston, beginning 
the fourth Monday in June. Applications 
should be in the hands of the secretary thirty 
days before the date of the meeting. For 
further information, address 
Henry C. Hutz, Secretary, 
Charleston. 


EXAMINATION FOR APPOINTMENT IN 
THE DENTAL CORPS OF THE NAVY 
A COMPETITIVE examination to select can- 

didates for appointment in the Dental Corps 

of the Navy will be held July 7 at the 

Naval Medical School, Washington, D. C., 

the Naval Training Station, Great Lakes, IIl., 

and the Naval Training Station, San Diego, 

Calif. A candidate for appointment in the 

Dental Corps must be a citizen of the United 

States, between 21 and 32 years of age at 

the time of appointment, and a graduate 

of a standard dental college. A circular 
which contains full information relative to 
the Dental Corps and describes the method 
of. making application for appointment can 
be obtained from the Bureau of Medicine 
and Surgery, Navy Department, Washington, 

D. C. 

CARNEGIE FELLOWSHIPS FOR 


RESEARCH AND GRADUATE WORK 
IN THE DENTAL SCIENCES 


Aiwep by the Carnegie Corporation, the 
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ANNOUNCEMENTS 


School of Medicine and Dentistry of the 
University of Rochester offers scholarships 
paying $1,200-$1,800 per annum to well- 
trained dental graduates who are interested 
in research or who desire special training 
in the basic medical sciences as an aid to 
dental teaching or practice. A few fellow- 
ships also offer part-time training in oral 
surgery. On appointment, the applicant is 
given the title of Carnegie Dental Fellow 
and, according to his interest, works as a 
graduate student in one of the departments 
of the medical school. Here, excellent lab- 
oratory facilities, adequate direction and 
close contact with various investigations re- 
lated to medicine and dentistry help his 
research and study. Fellows are encouraged 
to attend medical classes, seminars and staff 
meetings and, when~opportunity presents it- 
self, to participate in class instruction and 
scientific meetings. Contact with the prob- 
lems of clinical dentistry may be maintained 
through the Oral Surgery Clinic of the 
Strong Memorial Hospital and the Rochester 
Dental Dispensary. With the approval of the 
Graduate Council of the university, Fellows 
may prepare themselves for the degree of 
M.S. or Ph.D. Application should be made 
to 
Georce H. Wuippte, Dean, 
School of Medicine and Dentistry, 
University of Rochester, 
Rochester, N. Y. 


REFRESHER COURSES IN PERIO- 
DONTIA, SCHOOL OF DENTAL AND 
ORAL SURGERY, COLUMBIA UNIVER- 
SITY, NEW YORK CITY 

Tue School of Dental and Oral Surgery, 
Columbia University, offers two refresher 
courses in periodontia: June 9 to 20: 1. A 
ten-day intensive course of lectures, discus- 
sions and clinical practice. Fee $100. Janu- 
ary 24 to May 23: 2. An extended course, 
one-half day per week for two sessions, of 
lectures, discussions and supervised technical 
treatment. Fee $30 for each session. 

Tue courses outlined in this announce- 
ment, given at the School of Dental and 
Oral Surgery, Columbia University, are de- 
signed to be “refresher” courses bringing 
practitioners abreast of modern undergrad- 
uate teaching in theory and practice in the 
subject. 

Admission to the course is limited to qual- 
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ified graduates in dentistry who are mem- 
bers in good standing of the American 
Dental Association or recognized sectional 
organizations. In the case of foreign appli- 
cants, membership in the applicant’s na- 
tional dental organization is required. 

Applicants should fill in an application 
blank and forward it with a money order 
or check for the $10 reservation deposit to 
the assistant to the registrar, School of Den- 
tal and Oral Surgery, 630 West 168th Street, 
New York, N. Y. 


POSTGRADUATE COURSE IN PERIO- 
DONTIA, NEW YORK UNIVERSITY 
COLLEGE OF DENTISTRY 

New York University College of Den- 
tistry will hold its eighth annual postgrad- 
uate course in periodontia for twenty ses- 
sions, as follows: Schedule A: Morning and 
afternoon sessions, June 16-27. Schedule 
B: Morning and afternoon sessions, June 
16-18; mornings only, June 19 to July g. 
All dates are inclusive. Fee $100. The 
course is limited to fifteen. Preference will 


be given in the order of receipt of appli- 


cation. The course will include the etiology, 
diagnosis and treatment of periodontal dis- 
ease; various technics of pocket eradication, 
with conservative treatment stressed; Vin- 
cent’s infection; diagnosis of types of bone 
resorption; mouth manifestations of systemic 
disease; periodontal foci of infection; tooth- 
brushing; instrumentation; balancing of oc- 
clusion. Courses are taught by lectures and 
clinical work, each student treating several 
cases. Instruction will be given by Samuel 
Charles Miller, Sidney Sorrin, J. Lewis Blass 
and the entire periodontia faculty. 

For further information and application, 
address the office of the dean, New York 
University College of Dentistry, 209 E. 23rd 
St., New York, N. Y. 


POSTGRADUATE COURSES, COLLEGE 
OF DENTISTRY, OHIO STATE 
UNIVERSITY 

Tue College of Dentistry, Ohio State 
University, Columbus, offers postgraduate 
courses in dentistry that are especially de- 
signed for the general practitioner who may 
wish to amplify his training in any of. the 
following fields: x-ray (course to be given 
June 9-13), crown and bridge (June 9-14), 
oral surgery (June 16-20), prosthodontia 
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(June 16-28) and periodontia (June 23-27). 
The fee for these courses will be $50 a week, 
with the registration limited to ten men in 
each course. It is the aim of these courses 
to teach new technics as well as to review 
the fundamentals. For further information 
and application blanks, address the Dean, 
College of Dentistry, Ohio State University, 
Columbus. 


LIMITED POSTGRADUATE COURSES, 
TEMPLE UNIVERSITY 

Tue Alumni Society of the Philadelphia 
Dental College (Temple University School 
of Dentistry), through the cooperation of the 
dean, I. N. Broomell, and members of the 
teaching staff, presents limited postgraduate 
courses beginning March 12 and continuing 
for ten consecutive Wednesdays, concluding 
May 14. The courses will include oral sur- 
gery, full denture prosthesis, medicine and 
periodontia. Oral surgery will require a full 
day, beginning at 9 a. m. and continuing 
until 5 p. m. The other courses will be 
given Wednesday evenings from 6 to 10. 
This schedule is arranged to accommodate 
the many graduates who prefer to devote 
evening hours to advanced study. Incident- 
ally, this plan is in keeping with Dr. Con- 
well’s original idea of the function of 
Temple University. The fees for the courses 
are: oral surgery, $100; each of the others, 
$50. The courses are open to all members 
of the American Dental Association. Appli- 
cations should be sent to 

Epwarp Ray STRAYER, 
Dean’s Office, 
1808 Spring Garden St. 
Philadelphia, Pa. 


RESEARCH FELLOWSHIP IN MEDI- 
CINE AND DENTISTRY BY THE GRAD- 
UATE SCHOOL OF THE UNIVERSITY 

OF ILLINOIS 
Tue Graduate School of the University of 
Illinois has established four research fellow- 
ships to be awarded for one year in the fields 
of medicine and dentistry in Chicago at a 
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stipend of $1,200 per year (calendar year 
with one month’s vacation). Fellows are 
eligible for reappointment in competition 
with the new applicants. 

Candidates for these fellowships must have 
completed a training of not less than eight 
years beyond high school graduation. This 
training may have been acquired in any one 
of the following ways, or the equivalent 
thereof: 

1. Work leading to the B.S. and M.D. de- 
grees. (In some instances, the candidates 7 
would have the M.S. degree, or an addi- © 
tional year or two of hospital training be- 
yond the intern year). § 

2. Work leading to the B.S., M.S. and 7 
D.D.S. degrees i 

3. Work leading to the B.S. or B.A. degree 
in a four-year collegiate course and to the 
D.D.S. degree. 

4. Work leading to the B.S., D.D.S. and 7 
M.D. degree. 

Candidates should indicate the field of 
research in which they are interested and 
submit complete transcripts of their scholastic 
credits, together with the names of three | 
former science teachers as references. March | 
1 is the deadline for acceptance of appli- 7 
cations. Announcements of the fellowship ~ 
awards will be made April 1, becoming ef-~ 
fective September 1. 

Formal application blanks can be secured ~ 
from the secretary of the Committee on™ 
Graduate Work in Medicine and Dentistry, 7 
1853 W. Polk St., Chicago, IIl. 7 


TESTIMONIAL DINNER FOR 
DR. SPENCER 


A TESTIMONIAL dinner will be given March @ 
10 for W. A. Spencer at Carbondale by the 7 
Lackawanna County District Dental Society, 7 
honoring one of its most distinguished mem-_ 
bers. Treasurer of the Pennsylvania State” 
Dental Society for many years and its presi-" 
dent during the 1918-1919 term, Dr. Spencer 
has been actively engaged in the practice of | 
dentistry for the past fifty years. 
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